Eli Lilly and Company 

FOUNDED i 8 76 

^Makers oj ^Medicinal Products 


I RESPIRATORY UBA 

j CTfiiffniflfiired ’Bitclerial £iily) 

and 

I PERTUSSIS UBA 

' (l.{iu1eiiatiircti Bacteriai Antigen, Lilly) 


Tlie Knieger method of preparing bacterial an- 
tigens provides for the release of the intracellular 
antigenic substances of the bacterial cells with- 
out alteration of their chemical cliaracter by heat 
or antiseptics. The immunological response to 
these natural antigens is of marked specificity. 

Packages 

Respiratory 'UllA' I'erUwis 'UltA' 

Tor p.'ircnter.'il use 'UIlA-35 One 5*cc. vial 

'UBA'-. SO One 5-cc.vi.-il 'UnA'-38 One 20-cc.vi,M 
'UBA'-.'3 One 20-cc.sial 

For topic.ll use by the Proetz I'crtiissis Mixed ‘ UBA' 

displ.icenient nictliod 'UBA'-bS One 5*cc. vial 

'UBA'-.S5 One 30-cc.ii.ll 'UBA'-C7 One 30-cc. i iai 

SOLD THROUGH THE DRUG TRADE 


Prompt Jlttention Qiven to Professional Onejuiries 

PRINCIPAL OFFICES AND LABORATORIES, INDIANAPOLIS, INDIANA, U.S.A. 




AD\ EHTISBMENTS 



PEPTONES 

for Bacteriological Use 

This group of Peptones is prepared expressly for use m bactenological 
culture media Their nitrogen content is readily available for bacterial metab- 
olism and permits rapid and luxuriant growth of the inoculated organisms 

BACTO-PEPTONE 

Bacto-Peptone is the standard peptone for routine use and is recommended 
for all general purpose media It has been employed with excellent success 
for routine laboratory media and in many special media for research investi- 
gations It IS completely soluble m the concentrations specified for culture 
media and has a reaction of pH 7 0 m a one per cent concentration 

PROTEOSE^PEPTONE 

Proteose-Peptone is a special peptone which is particularly well adapted 
for the propagation of pathogenic bacteria The longevity of cultures is pro- 
longed and their virulence is maintained on culture media prepared with this 
peptone 

NEOPEPTONE 

Neopeptone is free from the toxic factors which tend to inhibit or prevent 
the development of cultures of the more delicate and fastidious bacteria Cul- 
ture media prepared with this peptone are excellently suited for the propaga- 
tion of such organisms as the pneumococci, the streptococci and many other 
pathogenic types 

BACTO-TRYPTONE 

Bacto-Tryptone is an excellent peptone for the detection of indol produc- 
tion by bacteria Keliable and accurate results are obtained after relatively 
short periods of incubation when this peptone is used for the mdol test 


Specify '‘DIFCO’^ 

THE TRADE ^AME OP THE F10KEER8 
In the Research and DeTelopment of Racto Peptone and Dehydrated Culture Media 

Difco Laboratories 

Incorporated 

DETROIT, MICHIGAN 
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BIOLOID 


Embedding Paraffin 





NOW IN TWO NEW RANGES 

We are now alile to offer for shipment from stock two new ranges of 
BIOLOID Paraffin, namely, 43-45 Degrees C., and 60-C2 Degrees C. The 
addition of tliese ranges permits selection of the exact melting point re- 
quired for any ]iarlieular Avork or sjiecial climatic conditions. 

BIOLOID P.Aiiiflin is espociully j)reparc<l for oniboitling an'l will l)c foiinil far superior 
to the (piality ordinarily offered. It is processed from the Ijest domestic wax; it is 
pure wliite in’ color, filtered to eliminate impurities, free from excess oil, and practically 
neutral in reaction. Tlic melting i)oints Iiave been carefully checked in accordance 
witli methods of tlie American Society for Testing Materials. Each cake is individ- 
ually wrapped in glassine paper and packaged in sulrstantial carton. 

It is available tvilh the following melting points: 


43-45 Degrees C. 
47-49 Degrees C. 
50-52 Degrees C. 
53-55 Degrees 0. 
56-58 Degrees C. 
60-62 Degrees C. 


(111-113 Degrees r.)f 
<118-120 Degi-ees F.) 
(123-125 Degrees F.) 
(128-130 Degrees F.) 
(133-135 Degrees F.) 
(141-143 Degrees F.)'!' 


1 111 , cake S 0.2.i 

10-1 ‘h. caUob - - - 2,40 

25 1 ih. •■.50 

10t»-l 11*. cakes - 20.00 

*Priccs for these two 'nxeltine] points 5 cents more than for other ranges. 

C!oRi>o«.AT?roiNr 


UABORATORy APPARATUS AND CHEMICALS FOR 
chemical, biological, metallurgical AND clinical LABORATORIES 

HOCMESTEH., ISr. V. 
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Kimbte Glue Line Exox Piperref ore in dotly me in the 
not on t fneit indwitriol educol'onol ond el nieol injt tu 1 ion» 
They ere fabricated of automatic machine mode tub ng 
straight thieic walled ond of uniform bore Retempered 
(strain free) for greot strength Colibrotion lines ond nu 
merols are acid etched ond filled w th o durable fused In 
Blue GLASS All mam division lines completely encircle the 
tube Carefully cchbrofed ot 20*C RETESTED to these 
exacting toleronces 

Volomerric and Ostwald Pipettes 


Size 

Tolerance 

Size 

1 ml 

10012 ml 

15 ml 

2 ml 

0012 ml 

20 ml 

3 ml 

002 ml 

25 ml 

4 ml 

002 ml 

50 ml 

5 ml 

002 ml 

100 ml 

10 ml 

004 ml 

200 ml 



Measuring and Serological Pipettes 

Size Toleronce S re Toleronce 

1/10 ml :t0005ml 5^1 i004ml 

2/10ml 0008ml , 

Iml 002 ml 'O"' 

2 ml 0 02 ml 25 mt 010 ml 

Standord ze on Blue line Exax Pipettes for 
assurance A full line of Kimble Exox gloss 
wore IS stocked by Jeoding loborotory Supply 
Houses throughout the United States and Canada 



KIMBLE _^LASS COMPANY - - • VINELAND, N. J. 

NEW YORK • CHICAGO • PHILADELPHIA • DETROIT • BOSTON 
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The Journal of Laboratory and Clinical Medicint 


CONTENTS FOR NOVEMBER, 1936 


Clinical and Experimental 

nnrterioloffic gtmllos of llio Blood of NofmnI Indlvidiinls nnd Rlioomntlc Tcvot 
IS sther Meyer, M.S., ami Virginia Ryan, Cltlcago, ill. 

Xylose Tolerance of Rnhtilfp With Vranliim Nephritis. Ilnnlv ■«’. lairson. 
ru.li., New Vorh, N. Y, 1 ^ 

Agranwlocyioslfl in the No;:ro. Jneic C. Norris, M.l)., Atlanta, Ga. 

The Kate of Plstlntegrntlon of PlatclelH. Jsniloro Olcf, M.T)., Poston, Mass. 

^■110 Value of Alr-Comlltlonert Rooms In the Treatment of Seasonal anil Teren- 
n*ml Asthma. Abraham TrasotT, M.P., ami George Blumsteln. 
RliUuilolplila, X*a. 

Primary Carcinoma of the Thymns Glaml. ll. A. Slcsinger, M.T>.. 'Winilbor, 
Pa. — 

iTcvcr Accompanying the Imluced Kcficnlocyte Crisis of rernieloim Anemia, 
\\\ M. iTowler, M.X)., loAya CUy. la. 


The Klooil Picture In Two Cases of Agranulocytosis. J. P, Crawforil, Mnj. 
M.C., \5. S. Army, tVasIUngton, 1>. C. ... — — - - 

Studies on the Circulations The T>ye Injection Method. John IValkcr Moore, 
nnd J. Murray Kinsman, M.I>., X»oulsvUlr, ICy. — - — — 


The Kohstlonshlp of Vitamin C to the llcmorrlinKic liiuthescs, l). d. Stephens, 
M.l)., and KstoUe K, Hawley, Ph,l),, Iloeliceter, N. Y, — 

A Study of Decamethylenedlgunnldlne illtnrtrate (Antleoman), Paul P. 
Kwing, 11. A. » M.S., l*h.i>., at^d Harry Scgenrelch, H.S., M.S., Chicago, III, 


Laboratory Methods 

The rmrlicnl Vdliio of Umplojiitp afore Than Onp I.nhornforj- Brocpdore in 
IhP Sprodiiiffnosip of SypliUK, E. L. fVpbh. A. II., Atiniitn, Gn, — 

A I’riicJipnl alplhod of alcnsurlnc nnd KpoordltiK Shin Tost Kcnctlons. G. 
Howard Gowpii, SprlnKllPld, III. — 

Cell Group Idfntincatloii of Dried Blood Spots and Traces of Saliva. A. IV. 

Itiitcilire, A.B.. al.T)., Tndianapolis, Ind. 

A New Rapid afelhod for Froren Seetion BiaKno,;!*. Ardiiir A. Hiimplire.v, 

M. B., Battle Creel!, ailcli. 

A Toehnie fop Performiner a Vnlvnlnr Ceeostotny In the BoP. Georpe K. Con- 

Bill, Ph.B., nnd Loiila AVeinslein, Ph.l).. New Haven, Conn. 

A Simple ABllatlnfr Bevire. H. IV, Newman, M.B., ,1. N. Be Bamnfer, A. If., 
and .1. H. MeNniiKlif, ai.H., San Frnneieoo, CnJif. 

A Sectional Test Tube Riich. S. S. Ltehtmnn, 31.V., A'cn- roric, N. Y. 

Improvements in tlie Varney Aimcroblc Jnr. GcoPBe H. Chapman, New VorU, 

N. Y. 

A Simple nnd Rapid aietbod for Opening' SyrinKcs Clotted IVlth Blood. Geowe 

llolobntigli, New Yorh, N. V, — 

A Simple Cnfhcfep Devieo for the Cure of Gastric Pouch Animus. Louis 
Goodman, ai.B., Alfred Gilman, Pli.D., nnd Philip lIciirR. B.A., New' 

‘ II<i%’en, Conn. — - — • — 


Department of Reviews and Abstracts 

Selected Abstracts — . — — — -1~ 

KooU Kevicws - 
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A New Direct-Reading 

PHOTOMETRIC COLORIMETER 


Results obtuned with the new Kuder Colorimeter can easil} be reproduced 
\\ithm I per cent of full scale deflection regardless of the observer The instru 
ment will be influentnl m enhrging the field of clinical diagnosis as it offers the 
best mems known todij of determining verj small \anations m constituents of blood 
and urine resulting from ph) siological changes of importance to the pathologist 
Readings are rapid and direct, ind no fragile or fading color standards are re 
quired The kuder Colorimeter js equipped with the following nine scales 

Albumin m Urine Chlorides in Blood 

Creatinine in Blood Cholesterol 

Urea Nitrogen or NPN in Blood Hemoglobin 

Sugar in Blood or Urine Renal Efficiency (PSP) 

Calcitm and Phosphorus m Blood 

Moie Aelailed tnformalion •till he tent upon request 
Designed and Manufactured by 

Fisher Scientific Company 


711-723 Forbes Street 


Pittsbursh, Pa. 
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COLEMAN & BELL 

Laboratory Reagents Are Dependable! 

PRODUCTS 

Inorganic Chemicals 
Organic Chemicals 
Biological Stains 


Coleman & Bell Reagents are manufactured to meet definite stand- 
ards of purity, including the Specifications of the Committee on Ana- 
lytical Reagents of The American Chemical Society and the Commis- 
sion on Standardization of Biological Stains. Catalog upon request. 

THE COLEMAN & BELL COMPANY 

(Incorporated) 

Manufacturing Chemists Norwood, Ohio, U. S. A. 


Training of Laboratory Technicians 

Laboratory courses are offered in the following subjects: 

Clinical Pathology 

Serology 

Blood Chemistry 

Basal Metabolism 

Bacteriology 

Parasitology and Exotic Pathology 

Special courses in any particular phase of laboratory work may 
be followed out here by addressing the Director for special time, etc. 

We have ample facilities for this teaching, skilled instructors and 
complete apparatus. 

Work places for carrying out special problems in laboratory 
technique are available 1o interested and competent persons. For 
prospectus, registration card, etc., communicate with 

GRADWOHL SCHOOL OF LABORATORY TECHNIQUE 
3514 Lucas Avenue St. Louis, Missouri 

B. B. H. GBABVSiOHL, M.D., Director 


Indicators 
Test Papers 
Solutions 



Atinllon ihiH .IouumI \Mitfni? to AtUcitiseis 



AD\ ERTISEMENTS 


7 


CENTRIFUGE 

$2Q00 





CLAV-ADAMS CO 


for both AC and DC 
110 volts 
Practically 

Noiseless 
Built in 5 speed 
rheostat 

Send for CaUlos 
rhowing aliO elhet 
hishir pr ocd 
modeli 

S5 E S6S( New York 


Living the Liver Diet 

Bj* Blmer A Miner, MD 106 pages, with 
illustrations With special jacket Cloth, 
$1 50 A book for patients of pernicious ane 
mia, and others interested in diet The book 
is unique in that it features the use of liver 
as a most important food The author is a 
patient with pernicious anemia and writes 
from persoual experience Follows the meth 
ods and the liver diet as advocated by Drs 
Murphy and Minot of Har\ard University 
Complete general diets given 
C V Mosby Co — Fuhllshers — St Louis 


IMPROVED DARE 
HEMOGLOBINOMETER 


O 



New Features 

1 Restandardized so normal 
equals 16 grams per 100 cc 

2 AH instruments are now sup 
plied with gram scale Read 
tngs can be reported in grams 

3 Dare Hemoglobinometers are 
now checked against the Van 
Slyke oxygen capacity meth 
od which insures accuracy 
The above at no additional 
price 

4 Can be supplied with fields in 
Juxtaposition 

(Gram Scales Restandardizing 

and Fields in Juxtaposition can 

be attached to former models ) 




Rieker Instrument Company 

SOLE UAMIFACTUREBS 

1919Fatrmount Ave. Philadelphia, Pa. 


The N ew Bryan -Garrey Pipette Rotor 

Greater Accuracy in Blood Counts 

Valuable in Leucopenic 
Index Determinations 

An entirely new de%lce described 
in J A M A Oct C 1934 for 
obtaining uniform dispersion of 
bloo I cells in the pipette Rotates 
the pipette around Its axis at the 
same time lowering and raising its 
ends Far more accurate results 
are obtained than when i ipettes 
are shaken b> hcind or in one plane 
onlj as In ordinao shakers A 
coefTlcient of variation of 3 4 pei 
cent was obtained with the Pipette 
Rotor as against 12 9 per cent on 
the same specimen when shaken on 
a mechanical sh ikei operating in 
only one plane The rotor has 8 
numbered clamps designed to carrj 
all standard tjpes of blool pipettes 

PRICr — L2 "20 Brjan Garrej Pipette Rotor Aloe Precision AIoloI 110 olts V C $35 00 

A C A I OC rr\ LABORATORY 
. O. EQUIPMENT 

1819 OLIVE STREET ST LOUIS, MISSOURI 



Tills Joiiiual si. 
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What Do You Know 
About Pain? 

“Doctor! I have such a pain here.” IIow many linndrecls or tlionsands 
of times has that been the finst *rreetin>r from your patients? iMany cases are 
simple and comparatively easy to diagnose correctly, but isn’t it a fact that 
hundreds of times yon have been driven to .vonr Avit’s end, and have had 
to employ all your resources to find out what the trouble really Avas? 

Yes! Prompt and accurate diagnosis is still your most difficult "problem. 
Join the army of 50,000 i)hysicians Avho have discovered the greatest possible 
help in the diagnosis of difficult cases is given to tlicm by the constant use of 
that marvelous authoritative consnlfant, 

French — 

INDEX OF DIFFERENTIAL DIAGNOSIS 
OF MAIN SYMPTOMS 


French gives yon over 200 references io pain and traces them down for yon 
to every sold, of condition with such clear descriptions as to enable yon to dif- 
ferentiate with confidence. For instance, Pain in ihc Chesf has six large illus- 
trated pages, and Pain in flic Extremities has seven and a half pages. Pain in 
the Iliac Fossa has ten illustrated pages. These are hut samples of the immense 
amount of priceless information contained in this grofit volume of 1,156 large 
pages, Avith its 742 illustrations, many in colors, including the Avonderfnllj^ com- 
plete general index of 172 four-column pages, Avith over 14,000 references. All 
for only $16.00. Yon nncinestionably need a copy of French. Send for one 
noAv on approval. Note the easy terms. 


WILLIAM WOOD & COMPANY 
Mt. Royal and Guilford Aves., Baltimore 

Send me a copy of Frencli: INDEX OF PIPFERENTIAL DIAGNOSIS, l!)3(i edition, 
$16.00, for Avliich I remit four dollars herewith and agree to .‘:ond four dollars each month for 
the next three consecutiA’e months. I will return the book postpaid, within ten days, if not 
satisfied. 

Signattire M.D. 

Address 

Beference (if no previous account) 

Mention this Journal when writing to Advertisers 
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A Few Copies Now AMoilable 

The Proceedings of the Ameri- 
can Association for the Study 
and Control of Rheumatic Dis- 
eases 

Second Annual Meeting 'ind Fourth Con 
ference hold it AtHntic Citj, N T,Junc 
10 10T5 A complete record of all p'^ 
pers on Chronic Arthritis and Rheumatic 
Fe\er presented before this Association 
( ompletc list of the members of the A< 
socintion include 1 ISS pages iMth illu’’ 
trations Bound in paper Sent post 
paid on receipt of $1 00 


NOW! A mechanical suction 
device for blood pipettes . . . 



ASVIRATOR J) GOMCQ 

(Dr V Xeaa«j]f Fcalta) • pTOduCt 

The un'«anltar> often daiiReious method of con 
trolling suction In blood pipettes bj means of 
the mouth has non been eliminate 1 This non 
Gomco aspirator fills the pipette with lialr 
breadth accuricj to the desired le%el mercl> b> 
the turn of n sm ill knob at the extreme end 
\n 1 Its \tr> economical too "iour dealer has 
It Come in an I see It this neik Chrome 
plate I 7 1 


C ^ ^IOs|{\ CO - I'libllshorK I oi»l* 


GOMCO SURGICAL MFG. CORP. 

87 91 Eilicott St Buffalo, N. 

Saint Onimt 1 ,oh \ns:eIPK Calif Toronlo Can 
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VALENTINE’S MEAT JUICE 

See the Screiv Cap Closure which we have recently adopted 


A simple aqueous 
extract of fresh lean 
beef in concentrated 
form — each ounce 
is made from ap- 
proximately 20 
ounces of beef. 






Due to the high con- 
centration, only a 
small amount need 
be given — its effec- 
tiveness is assured 
by many years of 
clinical use. 


1871 - 1936 

Stimulates Appetite and Aids Digestion 

VALENTINE’S MEAT JUICE COMPANY 

Richmond, Virginia, U. S. A. 


Back Copies Wanted 

The publisher will pay $0.75 for copies of the Januaiy, 1936, issue of The 
Journal of Laboratory and Clinical Medicine. The publisher will also pay 
$0.75 for copies of the following back numbers of this Journal; 

Vol. 3, No. 6, Mar., 1918— Vol. 17, No. 5, Tel)., 1932— Vol. 17, No. 7, Apr., 1932 
Vol. 19, No. 5, Fel)., 1934— Vol. 20, No. 5, Feb., 1935. 

Exchange Your Old Copies for a Bound Volume 

Send us your old copies of The Journal of Laboratory and Clinical 
Medicine, in Volume-Sets (October to September, inclusive) and $3.00, 
and we will send you the same volume in BOOK PORIil; bound in durable 
covers, for your permanent library. We can supply missing numbers; 
single copies, 75c ; complete volumes, $8.50. The C. V. Mosby Company, 
Publishers — 3523 Pine Blvd., St. Louis. 


Kalak 


CARBONATED 

ALKALINE WATER 

NOT A LAXATIVE 
UNIFORM STRENGTH— PURITY 

KALAK WATER CO. OF NEW YORK, TOC. 
6 Church Street New York City 
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THE SILENT 
VIBRATiONLESS 
ALL METAL 


Van Slyke Neill 
Manometric 
Blood Gas Apparatus 



C OMPLETE elimination of ivoo<l in the construction of tlie new Sargent Van SJyke 
Neill Blood Gas Apparatus offers distinct advantages with respect to absolute 
cleanliness and general operating efficiency through its ) ears of service. 

The entire structure is made entirely of metal, the base being completely finished 
in porcelain and the super-structure in a white enamel ivhich has proved to be much 
more durable than the usual baked enamel finishes. All other metal parts are heavily 
chromium plated. As a result, this apparatus may be quickly and thoroughly cleaned 
and it offers no possibility for the retention of materials bj absorption. 

The shaking carriage is double pivoted at a point aligned nith the junction of the 
outlet tubes of the extraction chamber and manometer, thereby bringing to a mini- 
mum any movement at this point w’hicfa reduces stretch in the rubber tubing connec- 
tion and, consequently, insures an absolutely gas tight joint. This carriage removes 
all weight from the manometer, eliminates side suay and produces quiet action, 
A much more effective illuminating system provides perfectly diffused light over 
the entire length of the graduated section of the manometer by means of a non- 
glaring, translucent Bakehte window, cnliancing considerably, \isual acuity. 

The improved, all-metal Van Slyke Neill Blood Gas Apparatus is not any more 
expensive than those constructed of wood, 

1230 BLOOO GAS APPARATUS — Manometric, Van Slyke Neill, All Metal, 
Sargent Improved. Complete as illustrated. 

...V J. SFDIFSEEnT 

60C)C. OOCyc. D.C. D. C. LRBORRTORU SUPPLIES 

E.H.sRRGEnrnnD compnnH 

Each $135.00 $135.00 $135.00 $135.00 •ssehstsuperior ST., CHICOGO 
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Edttorinl Communlcntlond 

OrIcinnI Contributions. — Contributions, letters, anti all other communications relat- 
ing to the editorial manapoment oC the .louinnl should be sent to the Editor-In-Chief, 
Dr. Warren T. Vaughan, 201 West FranWIn Street. Rlehmond, Va. 

All articles published In this Journal most be contributed to It e-'roluslvcly. If sub- 
sequently printed elsewhere (except In a volume of Society Transactions) due credit 
shall be given for original publication. The editor relies on all contributors conform- 
ing strictly to this rule. 

Neither the editor nor the publisher accepts responsibility for the opinions of con- 
tributors, nor are they responsible for other than editorial statements. 

Illustrations. — A reasonable number of half-tone illustrations will be reproduced 
free of cost to the author, but special arrangements must be made with the editor for 
color plates, elaborate tables or extra illustrations. Copy for zinc cuts (such os pen 
drawings and charts) should be drawn and lettered only In India Ink, or black tj'pe- 
wrlter ribbon (when the typewriter is used), ns ordinary blue Ink or colors will not 
reproduce. Only good photographic prints or drawings should be supplied for half- 
tone work. 

Exchanges. — Contributions, letters, exchanges, reprints, and all otlier communica- 
tions relating to the Abstract Department of the Journal should be sent to Dr. Robert 
A Klldufte, Atlantic City Hospital, Atlantic City. N. J. Writers on subjects covered 
by this Journal are requested to place this address on their regular mailing list for 
reprints. 

Koprlnts.— Reprints of all ai tides published may be ordered specmcally. In separate 
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HEMOMETER 

$ 9.00 

Completo Ootflt In- 
rliuUne tliroctlonn. 
NON-FA I>E 
STANDARDS. 

For sale bj Sureicnl 
and Laboratory Sup- 
ply houses. 

CLAY-ADAMS 
CO., Inc. 

25 E. 26!h St. 
New Yofk, N, Y. 


Just Published 

SYNOPSIS OF CLINICAL 
LABORATORY METHODS 

B) W E J3RAT, BA. JT D 
professor of Clinical Pathology, UnKer- 
«lt> of Virginia, Director of Clini- 
cal Laboratories Unnersitj of 
Virginia Hospital 

3J') pigcs, 5Hx7%. with thlrtj-tno text 
Illustrations and 11 plates In full colors 
Bound in red leather, with round cor- 
nel « Price, about ?3 73 

C. T. Bfosby Co , rubllshera, St. I<ouls 


LANGE 

Photo-Elecfric 
Colorimeter 

Price, in 
wooden cabi- 
net, including 
3 cuvettes <100 
c c m) and 8 
color filters. 
$22 5 f o. b. 

F or the rapid and accurate de- 
termination of absorption and 
extinction values. Suitable for 
liquid volumes from 0.2-100 ccm; 
also test tubes and accessories for 
powders and solids. Color filters 
for measurement of spectral 
ranges. Monochromatic meas- 
urements by sodium vapor lamp, 
if desired. Absorption range 
from 0.1 to 100%. 




Size 1, Type SB Affords 
High Speed Protection 

The InternatlAniil Size 1, Trpe sn Centrifuge 
meetn the demnncl for high speed ^\ilh greater 
c IpUttt). 



The Reinforced Sire 1, Type SB Centnfuge 
has a welded all-steel protective guard and 
the motor is cushioned m rubber to provide 
greater flcxIblllt^ at high speed It is shown 
above with the new' No 845 Conical Head, 
which permits a speed of 5,000 R P M with 
8 — JOO ml special tubco 

Higher speed, with the resulting increase of 
two and a half times the relative centrifugal 
force, affords a tremendous advantage in the 
modern laborator} 


The Mullispeed Attachment 

used with the Rftn 
forced Size I T^tc 
SB CeMtilupe mates 
possible a speed nf 
ISOOO R P M »ith 
40 ml cepacit) — rela 
li'e centrifugal force 
about nine time< 
Sseaier lhan wub the 
ordinan centrifuge 

Bulletins by matt or at your Dealer’s 



Pfalt^ £> Bauer, Inc. 

EMPIRE STATE BUUDING, NEW TORK 


INTERNATIONAL EQUIPMENT CO. 

352 Wesfern Avenue Boifon, Mast. 

Makers of Fine Centrifuges 
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THE ANCIENTS BORED 
HOLES IN THE SKULL 
■ TO RELIEVE HFAOARHE 

Prehistoric man perforated the skull to 
relieve headache. The object of this trep- 
anation was to give the confined demon 
an opportunity to escape. Many people 
underwent this harrowing ordeal several 
times during their lifetimes. 

MODERN PHYSICIANS 

use safe and more gentle methods to effectively 
relieve headache, migraine, neuralgia and other 
pain. 

-AC-ET-A N I L I D 

is one of the most frequently used of modern 
analgesics, because of its prompt efficiency and 
relative non-toxicity. Authoritative evidence in 
regard to the worth of acetanilid as a pain re- 
liever mounts steadily. 

A scientifically made pharmaceutical, Bromo- 
Seltzer, containing acetanilid and its synergists, 
caffeine and bromide, for maximum results 
with minimum dosage, is at the physician’s 
disposal. Citrates gise palatable effervescence 
and alkalinity. 

Clinical samoles and literature promptly 
sent upon request. 

EMERSON DRUG COMP A N~Y 

BALTIMORE . MARYLAND 

Mention this Journal when writine to Advertisers 
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SOUNDLY ^£digmd 

FOR THE CLINICAL LABORATORY 






B & L Optical Instruments have been the prefer- 
ence of leading clinics for laboratory diagnosis 
throughout the world. Sound design, specifically 
answering the exact requirements of the clinical 
pathologist, and rigid manufacturing control are 
the reasons for this preference. Whatever your 
needs are for optical equipment, you will profit by 
investigating Bausch & Lomb Instruments. 

THE B & L MEDICAL MICROSCOPE HSA 

is designed to meet all of the requirements of the 
Hospital Laboratory. Accessories can be added 
for practically any type of advanced work. 

THE B & L HAEMACyTOMETER 

counting chamber answers the U. S. Bureau of 
Standards specifications. Choice of single or 
double Neubauer & Bass Johns rulings. 

THE B & L BIOLOGICAL COLORIMETER 

fills the requirements of the Hospital Laboratory 
both as a Colorimeter and, with the Newcomer 
Hemoglobin Attachment, as a Hemoglobinometer. 

THE B & L HEMOGLOBINOMETER 

(Newcomer Type) 

is widely used by physicians, hospitals and clinics 
for determining colorimetrically the amount of 
hemoglobin in a sample of blood without resort- 
ing to chemical methods. 

THE B & L TYPE GGBET MICROSCOPE 

is designed as a research instrument. For the 
clinic in which any amount of routine work is per- 
formed, the GG stand is a necessity. 

Tor complete details on any of the above, write to Bansch 
& Lomh Optical Co., 646 St. Pawl Street, Rochester, N. Y. 


Bausch & Lomb 


This Jouinnl stands for the best In Ad%ertislns Ethics 
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LIDBERG 

ELECTRIC PARAFFIN EMBEDDING 

OVENS 



IJIIBEUG l-ARArriN UMIJEDDIXO OVKNS, Klcclrh-. A new model, made ot 0-plv 
laminated quartered oak, transite and hair felt Insulation, with tinned copper llnliiir 
throughout the embeddinfr chamber. The heating unit con.sl.st.s of a unique woven wire 
mesh, embedded In asbosto.s, between the copper compaitnumt and the tran.slte wall on 
both sides and bottom. 

Temperature is controlled by an expanding capsule thermo-regulator with a temperature 
range from 30' C to (10° C and a sen.sltlvlty of 0..5' C. Ovens arc sent out with the 
capsule adjusted for ."O' C, the attainment of wddeh tcmjjcratuie requires approximately 
one hour from room temperature. 

The thermo-regulator Is situated between the walks, separated fiom the embedding cham- 
ber, and readily accessible from the outside by means of lemovable jianel in which Is 
inserted the signal lamp. This thermo-regulator operates equally well on either alternat- 
ing or direct current. Each oven is |)rovlded with a drain hole in center of bottom. 
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CLINICAL AND EXPERIMENTAL 


BACTEKIOLOGIC STUDIES OP THE BLOOD OF NORMAL 
INDIVIDUALS AND RHEUMATIC FEVER PATIENTS* 


Esther Me\er, PnG, MS, and Virginia R^an, Chicago, III 


T his iioiL began almoit fom jears ago, soon aftei KendaJP descjjbed his 22 d%v 
medium The lesults lepoitecl in this papei deal onl> \Mth the bactenologic 
findings obtained bj serial transfci technic Each blood sample nas duided into 
two paits, one poition «as cultured on KendalUs fluid media (E M }, the othei 
poitiou of the same specimen was cultured on dc\trose cnleinm caibonatc \eol 
infusion bioth (V R ) Aftei incubation of these flasks, hea\j inocula weic 
transfened to surfaces of lactose agai plates and transferred m senes as first de 
scribed bj Ilauduioj- and modified b\ R^aii '* Bloods of noimal childien, iheu 
matie fe\ci children, and normal adults wcic iniestigated bj this method Theie 
aie manj lepoits apjieanng m the ciuicnt htciature on the bacteiiologj of rheu 
matic fe^cr Vaiious types of dissociated bactciia ha%e been dcsciibcd It is not 
possible with oui picsent knowledge to cialuatc the significance of those findings 
m rheumatic fc\ei eases 

Clawson* and Callow® have leviewed the Iitcratuie on the baetcnologv of the 
blood m ihcumatie fevci patients 

Tcch7uc — Aftei apphing tinctine of lodme to the aim site and then lemov- 
mg it w ith 96 pei cent alcohol, 10 c c of blood w as di aw n into a sterile s> ringe 
The blood was immediateh tiansfeiicd, using aseptic teclinie, to a steiile test 
tube and placed m tlic ice chest (All svimges woie loIlcd in tov^cls and auto 
ckived at 15 pounds’ piessuie foi twenty five to thiitj minutes ) The needles 
weie placed in cotton sto])])eitd small tubes and licatcd in the hot air oven at 

•From the Depirtment** of Baetcriolog> Unnersitj of Illinois Colleges of JledUcine 
and Phamiacj and Research Liiboratoilcs of the Statt, Department of Public Health 
Recened for publication August 1, 1935 

IIm 
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190° 0. for one hour. The syringes were as-seinbled iininediately preceding 
use. After remaining in the ice eliest overnight, the serum ^Yas removed with 
a sterile pipette and the remaining clot was then divided as nearly a.s po,s.sible 
into two erpial portion.s. One part of the serum and clot was in eacli instance 
added to 100 c.c. flasks of Kendall and veal infusion dcxtro.se broth media. 
The Kendall 's medium was made up aceording to the published record.^ The 
dextrose carbonate broth was prepared as follows: Five hundred grams of 
lean veal, 20 gm. of Difeo peptone, 5 gm. of sodium chloride, and 1,000 c.c. 
of distilled water; adjii.stcd to pH 7.8; and calcium carbonate added lo each 
flask (100 c.c.) and then autoclaved. Two cubic centimeters of a 20 per cent 
Berkefcld filtered dextrose was added to each flask before inoculation, n’ith 
the clot. All flasks were incubated at 37° C. 

A modification of Clawson’s* technic was used. Gram-stained smears were pre- 
pared from each inoculated flask every forty-eight hours; for every two seeded 
flasks there was one un inoculated 100 e.c. flask control included in our scries. 
In no insfance have we found a growth after 20 serin] transfers on our control 
sterile medium. As soon as organi.sins were detected in the stained films. 0.2 to 0.3 
c.c. of the culture was seeded onto a sterile lactose agar jilatc. Incubation of all 
other flasks not showing bacterial forms on smears was continued for fourteen 
daj's and then the flasks were routinely seeded in the same manner to lacto.se agar 
plates. All plates wore incubated at 37° C. and examined carefully every twenty- 
four hours with the low power lens of the microscope. If no g-rowth appeared 
after forty-eight hours, serial transfeivs were started, using Rj-an’.s^ modifioation 
of Haudnroy’s- teclniic. In the event that no growth occurred after twenty sei'ial 
transfers on lactose agar, the scries was then discontinued and recorded as nega- 
tive. All lactose agar plates used in this work were incubaled overnight and 
carefully examined for any minute colonics before being used. The rim of the 
dish was flamed in the Bunsen burner before and after being opened. Only 
the central portion of each dish was used in spreading the inoculum. Gram- 
sfained films wei’c prepared systematically as .soon as growth was observed on the 
plate. All original flasks were allowed lo remain in the incubator from four 
to six weeks and before being discarded, agar plates were spread, in order to 
determine whether growth had taken place in the flasks after prolonged incuba- 
tion. 

Space does not permit long detailed protocols, although wc realize these 
would give most information. Previous workers have not reported their results 
in sufficient detail for us to compare with our observations. We are recording 
the first five cultures carried out in serial transfer to indicate our findings with 
each of the three series of bloods examined. We do not sec any advantage of 
Kendall’s medium over the dextrose carbonate veal infusion broth. Table IV 
gives a resume of our findings. It will be noted that groAvth occurs using serial 
transfers after carbonate broth a little sooner than after Kendall’s medium. This 
holds for normal children, rheumatic fever children and normal adults. The 
material was removed for Kendall’s medium study first and then the remaining 
blood sample used for the dextrose carbonate broth, which most probably ex- 
plains the higher incidence of contamination in the latter series of tests. 


MEri En R'i AN BiCTEMOLOTIC STUDIES GF BLOOD 
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Tjpical cultuies obtained h\ the seiial transfci method fiom liiood of two 
normal cliildien, one normal 3 oimg adult, and two ihciimatic fc\ci children weie 
selected for some immunologic cxpeiiments Lactose agai plates weie seeded and 
giowtli washed off with saline Kabbits weie intectcd mtra% enouslj with fiesh 


Record of Bactfriologic Eesuits oj Biood op N'ormai. Adllts Obtmved b\ Serial Trans 
PER Method Kendml and Cajcium Catbowte Mfdu Wefe Both Used fop 
E ven Sample 



short cli‘un'« T,ml ir 
regular groups* id 
broth 


Bacturiolocic Findings ai SERrtL Transefr Meriioo of Bioov ut Nopvm Cjuldhes 
Kevdu-l’s AIedium and Calciuji C\rbonate BroTH Were Used fop Each Sample 
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We M'ore unable lo find significant differences between the bacterial flora of 
the bloods of normal and rheumatic fever children and normal adults using serial 
transfer technic. All of these specimens would be considered sterile by the usual 
diagnostic laboratory methods. 

Table III 


Bacteriologic Stubie.s or Blood or RHEtL\f.\Tic Fever Children by Serial Trankeer 
J lETJioD. Kendall’s AIediu.m and Cai.cium Carbonate Broth IVere Used ron Each Sa.mrlk 


PATIENT 1 

MEDTUlt ' 

SEIIIAL 

COLONY 

TYPE 

Gr.AM STAIN 

intOTJi 

GROWTH 

COMMENTS 



4 

s 


mmsmm 

Yellow pigment after two 

1 ! 






transfers on Lac. agar; 







tlien lost pigment 



5 

R 





1 K 

3 

R 

Diplococci 







diphtheroids 




CaCO, 

3 

R 

Diplococci 





1 


diphtheroids 


i 


K 

3 

R 

Gram-positive 



3 




diplococci 




CaCO, 

1 'I 

O 

s 

Giant cocci 

3+ 



K 


S 

Diplitlieroids 

1+ 



CaCO, 


t K 

Diphtheroids 

1+ 



K 


R 

Diphtheroids 

1+ 



CaCO, 

3 1 

R 

Diplitlieroids 

1+ 



Table IV 


EfisuMfi Table or Serial Tran.seer Results Obtained From Blood or Normal Children 
AND Adults and or Rheumatic Fever Children 



1 _ 

CHILDREN 


NORMAL 

ADULTS 

CULTURES 

1 NORMAL 1 



“K” 


mmm 


“K" 

CaCO, 

Average 

Serial transfer on Avhich growth 
appeared 

8.6 

6.0 j 

6.1 1 

1 

5.0 1 

1 

7.5 

5.2 

Sterile*' 

Negative after twenty transfers ' 

3 

2 j 

1 

0 

0 

5 

2 

Contamination 

2 

3 

3 

ti 

4 

9 
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XYLOSE TOLERANCE OF RABBITS WITH URANIUM NEPHRITIS* 


H\rdv W Lvrson, Ph D , New \ork, N Y 


T he cleaiances of ingested foreign sugais ha\c assumed cousidtiable impoi- 
tance uitli their use as kiduc\ and Inci function tests Tins nncstigation 
IS couecined with mIosc toleiance of noimal labbits and of rabbits with 
manuim induced nepluitis Since it has been claimed*^ that \iiosc clearance 
IS a delicate index of lenal function, it was piesumed that the impairment of 
function caused b\ tlic injection of \ct\ small quantities of uiannim acetate 
would be indicated bi a slight lowering of the wlose tolcianee The lesults 
of the admmistiation of these small doses aic of intciest fiom the standpoint 
of both xjlosc tolerance and uranium mtoxicatioii A peiusal of the voluminous 
liteiatuie on uianium poisoning has vielded httic conceining the effect on the 
kidncjs of ven small quantities of tins toxic substance, oi the progressive 
effect and the dcgicc of uianium resistance developed wlien itpcatcd and in 
creasing small doses aic given 


EXPERIMENTAL 

Rabbits vaning m age from one and one half to foni vens wcic used foi 
the cxpeiimcnt A pieliminaiv xvlose toleiance tost jioiformed on each animal 
indicated noimal kidnev function The animals were given, without pidimnmv 
fasting, 1 gm of xvloise pci kilo hodv weight bv stomneli tube, 50 per cent sugai 
solutions being administered and washed dowm with 25 ec HgO The non 
feimcntablc sngai of the blood was then followed foi five houis The labbits 
were bled bofoie the sugii was given and at houilv intemls thcicaftei the 
blood being obtained from tiie margiinl vein of the cai A 0 2 c c blood sample 
was laked m 3 S c c HaO in a centiifugc tube, Ice of a 25 per cent suspension 
of voast (washed throe times with lUO) added, and the tubes allowed to stand 
one half hoiu fit loom tcmpeiatuie Five cubic centimeters of tungstic acid 
made fiom equal paits of H-SO^ (120 cc of 0 666 N IHSO^ in 3 litci) and 
sodium tungstate (120 cc of 10 pei cent Na WO< 2ILO in 1 litoi) wcic then 
added, the tabes shaken and eentiifuged Five cubic centimeteis of the tungstic 
acid filtrate wcie used foi the nonfeimcntablc sugai deteimination bv the 
metliod of Polni and Itlalmios * Urea nitiogcn dcteminations on 0 2 c e blood 
weie made szmultanooush with the xvlose tests using the manomotiic method 
ofVanSlvke® Cnnuim acetate in amounts vaiv mg from 0 2 mg to 1 mg per 
kilo was injected subcutaneouslv , and the xjlosc toleiance lun two to four davs 
aftei injection, oi ni some cases the sugar toleiance was detemiined dailj aftei 
injection in oidei to asecitain tlic period of maximum effect Foi piuposcs of 

•iTom the Biochemical Laboratorj of the VfetropoUtan Life Insurance Comparj 

ReceWeil for piibhcatlon September 25 1S35 
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Studying the effect of liver function on the clearance of xjdose, a few experiments 
were undertaken in which the rabbits were poisoned by subcutaneous injection 
of phosphorus in olive oil in amounts varying from 0.4 to 1 mg. per kilo. In 
the phosphorus expen'ment.s, after the administration of xylose, 0.2 gm. glycine 
per kilo was injected into the marginal vein of the car, and the amino nitrogen'' 
of the blood determined before and two and one-half hours after injection. At 
the conclusion of each experiment, the animal was killed and an autopsy was 
performed. Urine, removed from the bladder, was tested for .albumin and the 
sediment was examined; the kidneys and livers were saved for histologic exam- 
ination. 



0 60 120 180 240 300 

TIME IN MINUTES 

Eig. 1. — Effect of uranium intoxic-ition in a rabbit as sliown by the xylose tolerant^. 
Normal tolerance curve 'A, before uranium injection: B, seventeen hours; <7. two days; D, 
three flays ; E, four days after an injection of 0.5 mg. uranium acetate per kilo. Maximum 
effect occurs third or fourth day. 


XYLOSE TOLERANCE 

When xjdose is administered orally to nonnal rabbits, the nonfermentable 
sugar of the blood rises to a maximum within one or two hours, after which it 
falls gradually until the initial or normal value is approached within five hours. 
According to Pishberg and Priedfeld^'^ if the kidney function is impaired, the 
nonfermentable blood sugar may continue to rise even after five hours; and a 
correspondingly longer period of time, depending upon the amount of kidney 
damage, is required before the xylose is eliminated from the blood stream. It 
was thought that the course of uranium poisoning would manifest itself by 
progressively lower tolerance. 
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111 Fig. 1 are shown the daily xylose tolerances of a rabbit after a single 
administration of 0.5 mg. nranhim acetate per kilo. Seventeen hours after the 
uranium was given, the xjdose curve checked with the normal. In this period 
the blood urea nitrogen had risen from 11,4 to 27.4 mg. The second day showed 
a considerable rise in the xylose curve, followed by a still greater rise on the 
third day. The fourth-day tolerance paralleled the third, so that the maximum 
effect of a single injection of uranium is reached about tlie third day after 
administration. This maximum effect varies in different animals, but appears 
lietween two and four days after injection. 

In the present work, an effort was made to give the smallest dose of uranium 
which would produce sufficient kidney damage to be measured by the xylose 



0 60 120 IBO 240 300 

TIME IN MINUTES 

Pig. 2. — Acquired uranium resistance In a rabbit ■a-hich had previously been intoxicated 
by small amounts of uranium. Xylose toleiance A, two months after 0.5, 0.5 and 1.0 me. 
per kilo doses of uranium acetate; B, tolerance three daj’s after additional 0.5 tng. ; C, 
three days after 0.6 mg. ; D, three days after 0.7 mg. uranium acetate per kilo, 11 days Inter- 
vening between doses. 

clearance, and tlien to increase this dose gradually. The susceptibility of 
rabbits to uranium varied greatly; some reacted to such small amounts as 0.2 
or 0,3 mg. per kilo while with others these quantities seemed to have no effect. 
Five-tenths milligrams per kilo was found sufficient to produce the initial effect 
in most rabbits, but in three cases was enough to cause death. The rate of 
absorption of uranium also seemed to varj’ in different rabbits, and must be 
considered in determining the minimum toxic dosage. Age and sex must also 
be considered. 

After repeated small doses, rabbits seem to develop a resistance to uranium 
intoxication. This is contrary to the work of Gamier and lllarek^’ ® who claim 
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lhat rabbits become accustomed to uranium only alter increasiiifr doses from 1 
to such amounts as 40, 60, and SO mfr. per kilo M'itli suitable lime intervals 
intervening. They claim'' that small doses and rejictition of the same dose do not 
impart resistance, but that nitrogen excretion increases. According to Patrassi 
and Eogers,’" rabbits treated Avilh repeated small subcutaneous doses of uranium 
dcvclo]) kidney lesions of a lesser degree on .subseriuent intravenous treatment 
than do control animals -wliich have received intravenous injections of uranium 
M'itbout previous subcutaneous treatment. llacNider” lias recently shoivn that 
dogs may develop resistance to uranium with reiielition of 4 mg. ])cr kilo doses. 
He found that in animals M’hich survived this injection there was evidence of 
great disturbance in hepatic function as .shoMm by the use of the ])henoltetra- 


Taiili; 1 

Xylose Tolehance of Kaubits Befobe and Tiibee Bay.s Aftei: I.vitial Uf.anium Inmectio.y 
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chlorphthalein test. In animals surviving such a degree of liver injury there 
sloYvly occurs an improvement of hepatic function. Biopsy material obtained 
from the liver at this stage showed that the repair process to the epithelium had 
taken place through the formation of a different type of cell. When these 
animals Avere reiiitoxicatcd with uranium, it was found that the liver had 
acquired resistance to this liepatoxic substance. hlacNidcr’^-’ also found that 
the injection of 4 mg. per kilo uranium nitrate in dogs resulted in an epithelial 
injury to the kidney which was very largely localized to the proximal convoluted 
tubule epithelium. A certain number of dogs rendered acutely nephritic re- 
turned to complete normal function after a variable ])oriod allowed for renal 
repair. He found that restoration of such a function was accompanied by regen- 
eration of epithelium of two different tyjies. In one, the regenerated epithelium 
resembled histologically normal convoluted tubule cells uliile in the other, in 
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addition to these noimnl cells, thcie ^\as a dominance of a low, flattened, appai 
eiith loss specialized epitlieliiini i\uinials in which this lattei t^pe occuiied 
weie found to ha^e de\ eloped a iiianinm lesistauce 

In this imcstigation iclati\oI\ small amounts of niaiuum wcie used m 
comparison with those emploj cd h\ ^lacNidei, and Cianiier and !Maieh XJianuim 
acetate in amounts fiom 0 2 to 10 mg was employed The usual dose was 
0 5 mg, and the leactions of the labbits to this amount ^allcd gieath The 
majoiiU showed a coiisideiablc dccioase in mIosc tolcianec aftci initial 
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•Appioximate 

tThis iibblt had pre\lousl> receUcil 0» me uranium per kilo on 12/11 0 2 q mg on 

12/lb and 0 5 mg on l_/23 iind i/25 


uianium lutoMcation, but m appio\iiiuitelj a fouitli ot the animals this small 
amount cilhci had no effect oi tlicic was a baiclj pciccptihle decicasc m tolci 
ance 

In Table I aic listed the \>lose tolerances of labbits before injection of 
nianuim, and thicc da\s aftci the admimstiatiou of a 05 mg pci kilo dose 
Most of these labhits show the minimum effect of this small dose Theie is onlj 
a slighth lowci tolcianec as compaied with the noimal, and this lowci tolerance 
IS accompanied bj a moic pionounccd eleaation in Idood luea lutiogcn 
Albumin ^allcs guath In ncphiitie lats pie\iouslj studied,” \ 3 l 0 se toleiancc 
and uiei ictcntion did not show such close agicement 
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Tin: .TOuinvAi. ok i.AiiOKATouv AND ciAxirAD mi:dicini; 


Kaljbils wJiic'Ji sliowod a liigli dcgi’cc of initial uranium intoxication were 
used in tlic cx])crinicnlK to determine ■whether or not a resistance could be 
developed to tliis toxic substance. In Table II arc listed a few examples of the 
xvlosc tolerances of rabbits aftei- repeated injections of uranium. These rabbits 
.siiow marlced kidney damage as a result of initial uranium poisoning. The 
tolerance is eousidei-ably lowered after the injection of a small amount of 
uranium, and tbci'c is a pronounced ri.se in the blood urea nitrogen. "When 
(he do.se is i'e])ea(od or slightly increased, after a suitable time interval has 
(!lai)sed, (lie kidney seems to liave aeciuircd a resistance to uranium. The 
xvlosc tolerance again apiiroaelics the normal, and the blood urea nitrogen 
falls. Ileiieated doses of uranium ap])cav to have littlo effect. 

If, however, (he time interval between do.ses is too short or too long this 
resistance is altered. It apjiears, therefore, that this acquired resistance is not 
a ])CJ'mancn( one. Aiiproximatcly a fourth of the animals treated failed to 
develop a definite uranium resistance. The lowered xylose tolerances of these 
rabbits may be due to individual variations of the animals and to a lack of a 
suitable time interval between uranium intoxications. 

Ilabbit 'JS is an example of a group of rabbits which had been repeatedly 
intoxicated u’ith small amounts of uranium over periods of one to four montlis. 
I’lic xylose tolerances were then determined, and the animals were given in- 
creased amounts of uranium with little or no ciTecI upon the xylose tolerance 
or blood urea nitrogen. In a few instances the tolerances and blood ureas rose 
considerably but later relui'ued to normal after additional uranium treatment. 
There are individual variations and exceptions in the work with .some rabbits 
which arc difficull to explain. 

'When the rabbits in the above exi)erimen(s were killed they showed patho- 
logic evidence of nephritis and marked liver involvement. Histologic examina- 
don exhibitc'd sc'vere renal lesions, and in some rabbits, evidences of spontaneous 
nephritis This brings up (he ((uc.slion as to whether xylo.se clearance is a .satis- 
factory lest of renal function. If the above tolcr.ances are considered in the 
light of tlie histologic rci)orts, the answer would be in the negative. It would 
•seem that in animals evidencing such marked nephritis the amount of xylose 
retained in the blood should have been considerably higher than that, which 
was found, h'i.shbei'g and friedfcld,’- working with rabbits with uranium- 
induced nephritis, report increased nonfermenlablc blood sugar values five hours 
alter the administration of xylo.se. In (he present investigation out of some 
SO tolerance tests, the maximum non ferment able blood sugar was obtained within 
two hours after ingestion of xylose, and at the end of five hours most values 
approached the normal. It is. therefore, apparent that the marked degree of 
nephritis reiiorted here was not enough to cause any great retention of xylose, 
and it is evident that xylose tolerance cannot he considered a delicate indicator 
of I’cnal function. 


XYI.OSE TOT,i:i!.\N(’E IX rilOSPIIORUS POISOXING 

In the clearance of various foreign substances from the blood stream, there 
is always the question as to ivhcther or not more than one organ is involved. 
Fishberg and Friedfcld'"^ claim that liver injury docs not affect the clearance 



Table IH 
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of xylose. In order to investieratc this (iiicstion rabbits were injected with va- 
rious amounts of phospliorus in olive oil, and a few days later xylose tolerance 
and deaminizing experiments Avere run simultaneously. After the ingestion of 
xylose, 0.2 gm. glycine per kilo Avas injected into the marginal vein of tlie ear. 
The amino nitrogen of the blood Avas determined before injection, and after 
tAA'o and one-half hours. Tlie results arc giA'cn in Table III. 

Some of the rabbits AA’crc .sti’angelj' resistant to pliosphorus jioisoning. 
This may have been due to faulty ab.sorption of Die phospliorus. In these 
animals, destruction of the Ha’ci’ aatis not sufficient to interfere Avith its deam- 
inizing function, and the xylose tolerance remained normal. IIoAA-cvor, in those 
animals in Avhich there Avas any considerable rise in amino acid nitrogen of the 
blood, xylose retention Avas great. In three instances the maximum nonfermenf- 
able hlood sugar maintained a practieallj' constant high level for Aa-c hours after 
xylose administration. It Avould therefore seem that Avhere liver injury is suf- 
ficient to affect its deaminizing function, this injury may be manifc.sted by giv- 
ing very high xylose tolerances. A right nephrectomy and a ligation of one pole 
of the left kidney had prei-iously been performed on one of the animaks- (Rabbit 
187) used in this experiment. In a control animal similarity treated, the xylose 
tolerance Avas normal. 

galactose tolerance 

A considerable amount of Avork Avas done Avith galactose tolerance, but space 
limitation prCA'cnts a detailed report and the inclusion of tables. It Avas found 
that galactose tolerance in normal rabbits Avas practically the same as xylose 
tolerance. What AA'as said about dosage and resistanec to uranium poisoning in 
the preceding AVork Avith xylose is also true of galactose. The majority of ani- 
mals responded to relatively small amounts of uranium as evidenced by a 
decreased galactose tolerance and an increase in the blood urea nitrogen. The 
small amounts of uranium giA’en Averc jirobably not sufficient to cause liver in- 
jury and one may conclude, therefore, that the kidnoj' injury by uranmm poison- 
ing caused retention of the galactose. This AA’ould seem to indicate that retention 
of galactose is not solely an indication of damaged liA’er function. 

SUMMARY 

After injection of Amry small amounts of uranium, xylose tolerance is de- 
creased. After repeated injection of these small amounts, rabbits seem to de- 
A’elop a uranium resistanec. Considering the extent of kidney damage in-oduecd 
by uranium, the tolerance of xylose cannot be considci'cd a delicate indicator of 
venal function. When the liver is severely injured by phosphorus poisoning, 
xylose tolei-ance may be greatly decreased. 

Galactose tolerance in normal rabbits is practically the same as xylose 
tolerance. Kidney damage produced by uranium poisoning may loAver galactose 
tolerance. 

The author is indebted to Dr. E. M. Medlar lor liie lustoloeie examinations. He wishes 
to express his appreciation to Dr. N. B. Blatherwick for hi.s many Iielpful sugge.stions, and to 
Phoebe Bradshaw, Anna Post, and Owen Cullimore for valuable assistance in the work. Pure 
xj’lose Avas generoiisly furnished by the United State.s Bureau of Standards. 
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AGRANULOCYTOSIS IN THU NEGRO*^ 


0\8P Report With Etioio(.\ \\i> Comment 


J \CK C Norris, M D , Ati \nt\, G \ 


A granulocytosis is a laic disease m negioes in 1930 Talh and Giiffith* 
icpoited one othei such ease m Minch the ncutiopcnia occiuied folloMing 
the adminibtiation of .u sphcnaminc Giad) Hospital lias 225 beds foi negio 
patients, and in eight ^cals onh one indnidual Mith agianulocj tosis has been 
admitted to its Maids In no instance has the disease been obsci%ed in the out 
patient clmic Mheic moie than 20,000 negiocs aic ticated each tcai The occur 
icnce of this mulad) so iaie]\ in ncgioes iiecessaiih calls foi etiologic specula 
tion, and it is important and of gicat iiitcicst to KnoM, if possible, the icason for 
Its laiit) in the iicgio lacc 

The ctiolog) of agiaiiuloe)tosis has not been cntiiel) disclosed Kiackc 
and Paikei'’ ha\c piesented clinical and cxpciimcntal cMdence that bcnzaminc 
dings (chioflj amidoi>3 riiic) aic the picdisposing etiologic agents, and their 
obsereations and claims ha\c been confiimed othei obsenei's in Amciica and 
Euiopean countiios 

•Rccelieil fot publication November 30 1935 
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As regards the infrequencj^ of the disease, Kracke=' feels that tlie negroes 
do not have neutropenia, because tliej’ do not use drugs such as amidopyrine. 
There seems to he sound reason for this opinion. We v’ho ai-e soutliern 
phj-sicians are well awai-e of the negro's aptitude and ability to undergo 
severe pain. The negro may he extremely emotional at timc.s, but he wears 
his pain and suffering with grace and humility. His therapeutic agents are 
limited by necessity to simple remedies such as liniments, castor oil, epsom 
salts, hot pepper, turpentine, roots and herbs. When a headache occurs he 
applies liniment, uses a charm, and wears off the pain; or he may apply a tight 
bandage about his skull to “squeeze out the misery.” Not infrequently we ob- 
serve negroes in our hospital Avho undoubtedly have angina pectoris, yet it is 
difficult to obtain a description of the anginal manifestations as we have them 
described by white people. The negro will simplj' refer to “misery in my chest” 
and let it go at that. We have long since Icar-ncd that such complaints in negroes 
may mean many things. Negro women, in contrast with white women, seldom 
complain of menstrual pain; however, this particular irroblcm would open a 
wide field for consideration which is unneee.ssaiy in this report. 

The statements herein .so far made ai’C intended to indicate that inasmuch 
as the negro bears his pain more stoically than many of the white people, he 
therefore finds it unnecessary to buy “pain killers.” It is not amiss also to 
refer to the economic side of the matter. Certainly the poorer classes cannot, 
or do not, buy expensive analgesics, and we also recall how few cases of agranu- 
locytosis we have seen in the poorer white people. Those of this class who arc 
suburban and who come to the white wards of Grady Hospital likewise seldom 
have agranulocytosis. 

If the negi’oes do not have granulopenia because they do not use benzamine 
drugs, then Kracke’s etiologic claim is herein strongly supported. If they have 
not agranulocytosis because of other reasons, then the field of etiologic investiga- 
tion increases in interest and widens the research scope. It is in order, therefore, 
that all such patients be studied thoiwighly and reports made until the question 
of etiology is solved. 

CASE REPORT 

T. F. (No. 72339.) Femiilo, aged twenty-four years. Admitted to the hospital 
on .Tune 3, 1935, and died June 13, 1935, following an illness of forty-five days’ duration. 

The chief complaints were of fever and headache, which had existed for five weeks prior 
to admission to the hospital. She had not been entirely confined to her hod until one week 
before admission, at which time she was given at the clinic an injection of milk, the resulting 
reaction forcing her to bed. A day later she developed a sore throat, a nasal discharge, and 
slight deafness. The throat soreness became severe and she could not drink fluids. She 
had pain in her face and neck, and about both sides of her cheeks. 

Past Sistory . — The patient had always suffered pain during menstruation, and in recent 
months the pains were quite severe. She has also had a vaginal discharge for some time past 
which had recently increased. She had no children nor had she any miscarriages. No other 
illness of importance was described except a mild chronic gastric distress, bleeding hemor- 
rhoids, and constipation. She had lost ten pounds in weight in the last thirty days. 

Physical Findings . — She was a well-developed and well-nourished female, whose blood 
pressure was 112 systolic and 74 diastolic. She had fever of 104° P. and a pulse rate of 100. 
Her pupils were equal. The sclera were slight yellow. Her neck was not rigid. There were 
dental caries and swollen inflamed gums. A diffuse pharj-ngeal inflammation of a broivnish 
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red color, and a }ello^^ postnasal discharge -were present The tonsils T\ere apparently unxn 
volved All other findings wore normal except lower abdominal tenderness on pressure 1 % ith a 
slight rigidity of the abdominal muscles, enlarged liver, cervical discharge, internal and ex 
ternal homorihoids, and probable tubil ovaiian wias<«es as indicated in peUic examination 

Course tn. Eosptial — The patient lay quietly in bed She became rapidly dehydrated 
When moied about she coinplamod of pain and weakness Her throat lesions continued 
A definite jaundice became marked She remained conscious, but appeared to be quite seriously 
ill Her feier continued and a\eriged 103 5® F On the sixth, seventh, ninth, and tenth days 
she had chills 

On June 4, her first blood study revealed 3,100 leucocytes, 3,200,000 red cells, hemo 
globm 00 per cent, of the leucocy'tcs C4 per c^'nt were Ivmphocytes Twenty four hours 
later there were 1,150 leucocytes per c mm with 72 per cent lymphocytes On Juno 6, there 
were only 850 leucocytes per c mm of blood and only lymiphocy tes could be found Later, 
on the same date, 400 white cells were present and on the twelfth day of June the total white 
blood count was 150 cells per c mm No granulocytes vvere found During the interim the 
red cells had decreased to 2,100,000 The icterus index was 32 and the fragility test normal 
Wassermann negative, Widal negative, nonprotem nitrogen 33 mg , malarial parasites not 
found, coagulation time four minutes, bleeding time 1 5 mmutes, platelets 128,000 per e mm 
of blood Four blood cultures remained free of bacteria On June 13, 1935, she became ex 
tremely weak and died 

Treatment — The patient was gi\cn liver extract on Juno 11, 1935, though it was realized 
that little good could be accomplished She was also given a transfusion, which was of no 
avail, and fluids, glucose, tepid sponges, douches, sodium perborate gargles and morphia 
Unfortunately, when first admitted, she was given pyramidon, 10 gr (only two doses) This 
drug was omitted two days later on account of tho low leucocyte count On the tenth day, 
sterile turpentine was administered, intramuscularly, but all treatment failed to produce 
beneficial response 

Dtscimion of Case — This patient piescntcd many of the cardinal features 
of piimaij giaiuilopema x\eakness, soic thioat, pain o^el face and absence 
of cnculating ncutrophilcs with practically total absence of all cells at death 
After the diagnosis uas established, the etiologic agent was sought The patient 
denied taking pjramidon or amidopjime prcxions to her illness nor had she 
taken any chug of an obscuie type The pehic mflamniatoiy disease did not 
impress her physicians as being sciiously significant There was a story related 
by her tint docs seem significant and that lelatcs to hei deafness, which had 
iccently increased in seventy She admitted taking quinine to contiol hei fever 
at the beginning of her illness, and quinine is a ding containing tho benzamine 
nucleus I am inclined to feel that she must have consumed consideiable quinine 
to hive cjiiscd progressive diminished hearing With tlicse facts at Innd this 
patient mav be consideicd a peisoii with gianulopema piobably resulting fiom 
quinine intoxication, nossiblv allcigic, until fiuthcr investigation discloses othci 
ctiologic agents Hovvcvci, the possible connection is obscured bv the adminis 
tratioii of 10 gr of pviamidon on admission, since it has been showai that this 
amount of this diug is capable of piodiieiiig piofound depiession of tlic leuco 
cvic count * ® 

Only one instance of agianulocvtosis lesulting fiom quinine lias been re 
poitcd" In this icgaid it is hoped that someone will niuleitake to evaluate 
quinine as a possible cause of the disease As a rule patients with malaiia have 
leucopeinc blood, and occasionallv malaria, a ciuable preventable disease, causes 
death I lecall that m fatal cases, piesiimabh noniefiactoiv to theiapeutie 
quinine, those patients have marked leiicopenm, at times teiminal liemoi 
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rhages, and a mental confusion such as ocem-s often in the ly]neal agranulocytic 
])atient. The question arises, therefore, conccniing the dangerous effects of 
quinine on the white blood cells of those patients, and the matter should be in- 
vestigated, for it has long been known that quinine may produce allergic reac- 
tions. 
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THE RATE OF DISINTEGRATION OF PLATELETS^ 

(T 

ISADORE Ol.EF, M.D., BOSTON, MaSS. 


T hus far .studies on blood platelets have been limited largely to numerical 
determinations, at times supplemented by an examination of their morpho- 
logic features as revealed by diy, stained blood films. General observations on 
the disintegration of platelets have been made by a number of investigators, but 
the actual rate at which this disintegration proceeds lias until recently received 
little attention despite the important role the fragility of platelets is considered 
to play in conditions such as hemophilia and hereditary hemorrhagic thrombo- 
asthenia. In this investigation simultaneous observations Avere made on the 
rate of disintegration, total and differential counts of the thrombocytes, and an 
attempt AA'as made to analyze the results from the standpoint of their clinical 
significance. 

A satisfactoiy method for determining the rate of disintegi’ation of platelets 
should include simultaneous observations on the total and differential counts, 
thus correlating the qualitalwe properties, quantitative aspects, and morphologic 
features of the thrombocytes. The various methods that have been employed for 
studj'ing the fragility of platelets can be generally divided into indirect and 
direct. 

INDIRECT JIETHOD 

In this method, advocated by Irish,* a suspension of platelets in hypotonic 
salt solution is brought in contact with platelet-free plasma or a solution of 
fibrinogen, thus completing the clotting system. The fragilitj" is expressed as 

•From the Medical Clinic of the Boston Dispensarj', Service of Dr. Joseph H. Pratt, 
and the Department of Medicine, Tufts Medical School. 

Received for publication, December 16, 1935. 

This study was made possible by a ffrant from the Bingham Associates Fund. 
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the concentiation ol sodium chloride iiist siifficicnth h\potoni^lo cause disin 
tegration of enough platelets to facilitate laiiid clotting The platelets are first 
washed ficG fiom plasma and then suspended in jilnsiologie saline, a proccduie 
imohmg una\oidal)le loss md destiuction of some of the thiomhoc^tos The 
method, moreo\ei, docs not peimit simultaneous total and diffciential platelet 
counts 

DIRECT IIFTIIODS 

These methods imohc the use of the mieioscope The dismtogiation of 
platelets cm be obsened eithei In following the changes taking pi ice in the 
thromboc\tes found in one oi more miciosco|)ic fields oi In determining at legu 
lai time intei\als then quantitatne saintions The \aiious platelet suspension 
media tint ln\e been emplo’scd foi this puiposc aic (1) fiesh undiluted blood, 
(2) plnsiologic solutions, (3) anticoagulants, and (4) anticoagulant picser^a 
tn es 

1 rush Undiluted Blood — The cailicst obscnations on the disintegration 
of platelets were made In cmploMug plitclcts snspendod in ficsh undiluted 
blood Latci Majer*’ and StubeP and moic icccnth Tnit and Bnike* and 
Ferguson-' fflpplcmentcd those studies b\ the use of the daik field microscope 
In undiluted blood, howe\cr, the tIiiomboc\tcs bicnk up so lapidU tint it is 
impossible to eoiiclato b\ aceuiatc simultaneous obscnations the fraglllt^ with 
the total and differential counts 

2 Physiologic Solutions — Platelets suspended in diluted idood dismtcgiatc 
more slowly than when suspended m undiluted blood Attempts ha\c, theic 
fore, been made to caii\ out in picpaiations of diluted blood simultaneous obsei 
\ations on the fxaglllt^ and total diffeieiitial counts of the platelets Flossnei,® 
Hofmann,'' Boshamer® and Horwitz®^' cmploAcd TnodeV® solution as diluent 
This diluent is a good artificial nomishing fluid, but a pool platelet picseuatuc 
In this solution the platelets begin to dismtcgiatc aftoi about twentj to thllt^ 
minutes, a time intei\al too biief for accurate deteimination of the total and 
differential platelet counts Birch” and Kngclmass'^ used Inpotonic salt solu 
tion ns diluent, making no attempt to con elate the fingilitj of the platelets with 
the total and diffeiential counts I ha\c found both Tj lode’s solution and 
plwsiologic saline cxtrcmch unsatisfactoij The formed ccllulai blood elements 
aie pooih picsei\cd in these diluents and become consideiablj distorted aftci 
a short time The icsults obtained b^ emplojmg these solutions appeal to be 
cntireh nntiustwoitha 

3 Anticongulants — A^naud,*® ” Baar and Szekeh Baai” and Kigncln 
and jMiznta^" emplo-\od sodium citrate as anticoagulant Ajaiaud used also 
sodium oxalate These anticoagulants, howcvei, do not picserie platelets and 
Ihercfoic possess no ad\antages o-ver diluents such as plnsiologic sodium chloiidc 
01 TmocIc’s solution Pieiss'*' who used a mixtuic of Tiiode’s solution and 
licparm failed to ol)sel^e anj significant changes in the total platelet count at 
the end of one hoiii , tlic diffeiential foimula, liowcicr, at the end of the same 
peiiod of ohsoiiation repealed a decieasc m the smallei platelets and an increase 
m the laiger forms 
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4. Anticoagidarii Preservatives. — The anticoagulants employed here possess 
the property of preserving platelets. Aynaiid’®- " studied the disintegration 
of platelets by using as diluents solutions of sodium arsenite, urea and sodium 
metaphosphate. More careful ohservations on the rale of disintegration of 
platelets were made by Baar and Szekely”' and Kouig.=^ The former investi- 
gators used a 10 per cent solution of urea originally recommended by Kristen- 
son=‘' for platelet enumeration, the latter a 14 per cent solution of magnesium 
sulphate. Tliese diluents are definitely hypertonic and readily break up plate- 
lets. Urea, moreover, hemolyzes red cells. The hemolysis of red cells, by in- 
creasing the osmotic prc.ssure, produces further alterations in the platelets. 
Neither the magnesium sulphate nor the urea solutions, therefore, are suitable 
diluents for making accurate observations on the fragilitj", total and differential 
counts of the platelets. 

METHOD 

The Dihicnt . — In this investigation a solution of sodium metaphosphatc was 
employed for determining the rate of disintegration, total and differential 
counts of the platelets. It has the following composition ; 

G.M. OR c.c. 


Sodium metapliosphatc (Howe and Frencli) 1.0 

Sodium chloride 0.5 

Dextrose 0.1 

DistUled water 100.0 


The procedures can be carried out simultaneously since this diluent, 
originally recommended by Pratt-’’ -® for platelet enumeration, preserves the 
thrombocytes for a sufficiently long period of time, at least two hours. In fact, 
in a 5 per cent solution of sodium metaphosphate the total number of throm- 
bocytes has been observed by Pratt-' to remain at times unchanged for daj’s. 

Some investigators advise against the use of anticoagulant iireservatives as 
blood diluents for determining the fragility of platelets, since these at times 
p.roduee considerable alterations in the thrombocytes. As a matter of fact some 
changes in the platelets take place immediately upon their extravascular escape 
due to a number of unavoidable factors: contact with tissue juices and disin- 
tegration products of cells; changes in temperature, osmotic relations and 
hydrogen ion concentration; disturbances of normal blood gas equilibria due 
to the escape of volatile substances. Even physiologic sodium chloride solution 
has been shown by Morawitz,’® Schittenhelm and Bodong“” and Abderhalden 
and Deetjen” to damage platelets. Extravascularly the platelets arc always 
abnormal regardless of the medium in which they are suspended. The abnormal- 
ity in the thrombocytes may reach a considerable degree in diluents like magne- 
sium sulphate or urea previously discussed. Sodium metaphosphate, however, 
as an aiiticoag'ulant preservative, has been shown by Morawitz-® to possess the 
unusual characteristic of preserving the iffatelets without producing an}’ changes 
in their ferments or precursors of ferments, so that platelets suspended in this 
diluent retain their properties of coagulating blood. Furthermore, in the con- 
centration employed here the sodium metaphosphate solution does not produce 
any distortion of the cellular blood elements which appear perfectly normal for 
many hours. Ayiiaud^^ and Burker®' made similar observations. The sodium 
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metaphosphatc solution, therefore, as a platelet plOser^atl\e is to be preferied 
to the previouslj described diluents, as it produces minimum alteiations in the 
thrombocji;es 

The Total Platelet Count — The method emplojed for the enumciation of 
the platelets is described bj me in detail elsewhere^® It maj be outlined biieflj 
as follows 

The palmar surface of the finger tip is punctured -with an automatic lancet after 
thorough cleansing of the parts with soap and water and subsequent drjing uith alcohol and 
ether The first drop or two of blood is discarded A drop of the diluting fluid is then 
placed over the puncture wound before the blood reaches the surface of the shin, and the hand 
quickly turned over so that tlic palmar surface is directed downward After a sufiicienth 
large drop of blood has escaped into the drop of diluent, the mixture is applied to the surface 
of a small quantity (three to four drops) of diluting fluid contained in a paraffin cup The 
mixture in the cup is stirred and then transferred b) means of a paiaffin coated applicator to 
a glass slide, usually three preparations can be obtained as the quantity of fluid in the cup 
yields three large drops A cover slip is placed over each drop and after the preparations 
have been allowed to stand for ten to fifteen minutes, a relative thrombocj'te erythrocyte count 
13 made, using the oil immersion lens Sealing the edges of the preparations with liquid petro 
latum will prevent the production of air currents An erjthrocjic count is then done in the 
usual manner, and the absolute number of platelets per cubic millimeter is determined ^\ltll 
this method the average number of platelets per cubic millimeter in normal adults is about 
500,000 

The DiffcjenUal Platelet Count — A complete discussion of the method em 
ployed for detei mining the sue of the platelets in wet picpaiations and the 
clmieal significance of the dcvntions from the normal uill be found elsewhere 
The sue of the platelets is estimated in a manner similai to the determination 
of the aterage diameter of red cells The procedure is earned out simulta 
neously with the enumeration of the tliiombocjtes The platelets, as obser\ed in 
wet preparations, can be divided according to size into foui groups Group I, 
consisting of platelets whose size is one quarter the diameter of a red cell, or 
about 1 8 microns , Group II, consisting of platelets one third the diameter of a 
red cell, or about 2 5 microns. Group III, consisting of platelets one half the 
diameter of a red cell or greatei, or about 3 G microns, and Gioup IV, consist 
mg of iiiegulail} shaped platelets T)ie diffeicntial foimulas fiom 45 iioimal 
adults yielded the following arerages Group I, 18 6 pei cent, Group II, 63 3 
per cent, Group III, 17 4 per cent, Gioup IV, 0 7 per cent There is consider 
able evidence indicating that the smallci platelets, those belonging to Group I, 
are the joungcr foims 

The Pate of Disiniegtation of Platelets — The rate of disintegration of 
platelets in the sodium metaphosphatc solution can be studied b^ mixing a drop 
of freshl} drawn blood with several drops of diluent contained in a paraffin cup 
and then determining tlic variations in the platelet count at regular time 
intervals Tlic results obtained bv using the blood from a noimal joung adult 
are shown in Chait 1 It is apparent from this chart that, duimg the first 
two hours, the variations in the number of platelets aie slight * This is followed 
during the succeeding five to si\ hours hj a considerable diop in their numbers 
After this point the numerical variations are of small magnitude, owing to the 
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slow disintegration of the remaining platelets. Based on tliesc observations a 
method was devised for determining the rate of disintegration of thrombocytes. 
The technic is as follows: 

Capillary blood is ini.xod with the pre.^ervinij fluid by the method prcviou.sly described 
for enuniorating platelets. Two separate paraffin cups, each containing several drops of 
diluted blood, are prepared. Initial total and differential platelet counts arc obtained by 
using the solution contained in one of the cups. The remaining cup i.s placed in an ice 
box and kept there at a temperature of appioxiniatcly 10° C. At the end of about eight 
hours, total and differential platelet counts are obtained by using- the solution contained in 
the second cup. 

The rttle of disijitcgratioii of (he platelets as revealed by the decrease in 
the total lilatelet count at the end of eight hours shows considerable variations 
in normal individuals. If the total number of platelets lost at (he end of the 



Oiart 1. — Normal r/>te of ilKsintegratjon of platelets. 


observation period is divided by Ibe initial count and the quotient multiplied 
by 100, the disintegration index (D. I.) in percentage is obtained. For ex- 
ample, if the initial count is 500,000 ])latelets per c.mm. and the eight-hour count 
300,000, the disintegration index is 40; in other words, 40 per cent of the 
platelets have become completely disintegrated. In a group of 26 normal in- 
dividuals 85 per cent revealed a disintegration index varying from 11 to 60, and 
50 per cent an index ranging from 21 to 40. 

The differential platelet formula undergoes veiy definite changes during 
the course of disintegration of the platelets. This is illustrated by Chart 2 and 
Table I. 

Obviously the significant changes in the differential platelet formula at the 
end of eight hours are due to a relative and absolute decrease in the number of 
the larger platelets, i.e., those belonging to Groups II and III, and to a relative. 
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and nsnally also an absolute increase in the smaller foims, those belonging to 
Gioup I The platelets of Gioup IV usually plaj a lathei insignificant role 
As a icsult of the disintegration of the platelets, thcie is a giadiial shift of the 
differential foimula to the left Tlie laigcst platelets, tliose belonging to Gioup 
III, presumably dismtegiate into two or moic fiagments ^\hlch then become 
members of either Gioups I oi II The platelets of Gioup II dismtegiate in 
turn to become units of Group I 

Appaientlj the laigei, moie mature platelets aic moie fiagile and dis 
integrate more leadih than the smaller platelets Fiuthei support for tins 
IS offeied by the moiphologic and qiiantitatne changes of the thiomhoeytes 
following the subcutaneous injection of 1 c c of adicnalm chloiide (1 1,000), as 
sho^^n in Table II 



Chart 2 — BehaMor of the disintcfrration Index and the diffeicntial formula diirJns the 
normal course of the disintegration of platelet*: Dott<-d line A ri.presents the normal platelet 
level dotted lines / II and til the not mil ab*!Olute levels of the concbpondlng gioups Con 
tinuous line B represents the behavior of ‘he total platelet count of a normal subject con- 
tinuous lines I II and HI the absolute courts « f vhe corresponding groups Continuous line 
C ropi events the behavior of the disintegiation Index 


The chaidctciistic fe.ituie of adienalin tluombocy tosis is the appcaiance of 
inci eased niimbeis of huge platelets which must come fiom mactuc blood 
resertoiis wheie noimalh hemitopoicsis docs not occui They must conse- 
quently icpicscnt platelets that ha\e leinained mactuc m the blood depots 
where many of them ha\e inatuied, and wcic foiced into the geneial circulation 
following the injection ot adicnalm, thcA aie, theicfoie, oldoi or senile platelets 
Associated with tlie shiit ol the diffeiential foimula to the light is an increase 
m the dismtcgiation mdo\ Tins meiense m the fragility of the platelets as 
sociatcd with a simultaneous mciease m the laigei types of thiomhocyles would 
indicate that tlio larger forms dismtegiate moie icadily than tlie smallei plate- 
lets In a patient witli bronchial asthma theie was a slight dccieasc m the 
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disintegcratioii index following tlie injection of adrenalin, associated, however, 
with an inci-ease in the platelets of Groups I and III and a decrease in those 
of Group II. It would, therefore, seem that the sequence of disintegration of 
platelets is as I'epresented in Fig. 1. 


TAISI.K I 

Changes in the Tot-ai. and Difpekentiae Counts Re.sultino From 
THE Disintegration op Platelets 


PLATELETS 

DIPPERENTIAL PLATELET FORMULA (PER CENT) 



PER C.MM. 

GROUP I 

GROUP II 

1 GROUP III 

GROUP IV 

D. I. 

DIAGNOSIS 

0 HR. 

8 HR. 

0 HR. 

8 HR. 

0 HR. 

8 HR. 

Ilium 


iCTnm 

(8 HR. 



418,000 


20.9 


02.3 

50.0 

10.8 

9.0 

0.0 


25.8 

Normal 

.>319,000 

342,000 



07.0 

48.0 

0.0 

2.0 



34.1 

Normal 

500,000 

310,000 


45.0 

■IMIM 

49.0 

■ >*m 

0.0 

Bln 


30.0 

Normal 

409,000 

EfiWiliin 


39.2 

■mill 

52.0 

|l Hll 

8.8 

BmI 


55.1 

Normal 

527,000 

384,000 

9.1 

■iMIM 

ItUl 

57.0 

isl 

7.0 



27.1 

Normal 

900,000 


42.0 

05.9 

41.7 

27.4 

0.1 

2.2 

9.0 

4.5 


Polycythemia 
vera (Case 9, 
Table IV) 


Table II 


Changes in the Disintegration Indfn, Total and Dippebential Platelet Counts 
Following the Injection op Adrenalin 





DIPPERENTIAL PLATELET 

FORMULA 

IB 



PLATELETS PER 
C.MSI. 



(PER CENT) 




■ 



GROUP I 

GROUP 11 

GROUP 

III 

GROUP IV 

|H 

DIAGNOSIS 


0 HR, 

8 HR. 

0 

8 

0 

8 

0 

■ 

m 

0 

8 




HR. 

HR. 

HR. 

HR. 

HR. 


HR. 

HR. 

m 


Before adrenalin 
injection 

445,000 

268,000 

26.0 


62.5 


11.5 




40.0 

Normal 

21.9 






After adrenalin 
injection 

604,000 

106,000 

70.1 

8.0 

82.4 









Before adrenalin 
injection 

29,000 

29,000 

10.7 


33.3 


50.0 





0.0 

Chronic 






thrombo- 

cytopenic 

purpura 

After adrenalin 
injection 

50,000 

31,000 

0.0 

60.0 

40.0 

38.0 







Before adrenalin 
injection 

252,000 

217,000 

32.8 


50.4 


1C.8 





13.8 

Aleucemie 






myelosis 

After adrenalin 
injection 

518,000 

331,000 

24.0 

59.1 

16.2 

36.1 








Before adrenalin 
injection 

252,000 

152,000 

25.0 


55.0 


20.0 





39.0 

Bronchial 






37.8 

astluna 

(during 

seizure) 

After adrenalin 
injection 

407,000 

253,000 

27.8 

40.7 

25.5 









402,000 

237,000 

01.8 


35.2 


3.0 





41.0 

Catarrhal 

injection 






50.0 

jaundice 

575,000 

284,000 

28.5 

08.0 

3.5 

injection 









Under abnormal conditions the number of small platelets at the end of the 
observation period may be very high. This may be due to a very rapid disinte- 
gration of the larger platelets or to a slow rate of disintegration of the smaller 
forms, or to a combination of both factors. Under these circumstances the dis- 
integration index maj' be 0 or even greater, i.e., tlie final count may be equal to 
or greater than the initial count (a disintegration index greater than 0 is pre- 
ceded by a sign). In general, a disintegration index of less than 10 or greater 
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than 0 indicates abnoimal stability of the platelets Ho^\e\el, a dismtegiation 
index of 0 based on numerical calculations implies that none of the platelets in 
the specimen of blood examined ha\c dismtegiated ^\lthln the period of obser\a 
tion This conception is incorrect unless the associated differential formula 
remains unchanged or nearlj so, rexealmg none or onl> slight changes at the 
end of the observation period This is illustrated bj a patient with poljcjthemia 
vera (Table I) in whom tlie final count uas greater than the rnitial count 
Desprte this increase in the total eight hour count, the differential formula 
shows that 5 1 per cent of the platelets of Gioup IV, 3 9 per cent of Group 
III, and 14 3 per cent of Group II, or an absolute total of about 178,000 
platelets per emm ha\e become disintegrated in the course of eight hours A 
consideration of the changes in the diffcrentnl platelet formula is, therefore, at 
times important in c\aluating the results obtained follouing the disintegration 
of the thrombocj tes 

Croup II 



Group III 

Fig: 1 —Sequence oC disintegration of platelets 


THE RATE OF DISINTEGBVTION OP PLATELETS IN DISEVSE 

Anemia — In the chronic anemias, secondarj and primary, and in the 
anemias due to acute blood loss, the disintegration index is noimal (Table III) , 
the platelets in these conditions disintegrate faiilj rapidly As the anemia im 
proves with iron or liver therapy, the disintegration index tends to decrease 
There is a simultaneous rise in the total platelet count to the normal level and a 
change in the differential foimula clniacterized bj a shift to the left due to an 
increase in the number of the smaller lliiombocjtes In these conditions the 
longstanding thrombopenia, consisting of platelets of moderate fragility, is 
followed by a normal thrombocjte count consisting of platelets relatuely more 
resistant to disintegration The dismtegiation index e\entually becomes normal, 
as illustrated bj Case 5 uho has been under luci treatment for a long time 

Polycythemia Veia — Untreated cases of poljcjthemia ■\cia usually yield 
normal disintegration indices (Cases 6 and 7, Table IV) Patients in Cases 8 
and 9, treated uith phenj Uij drazine, xielded dismtegiation indices greater 
than 0 1 e , the fiml total platelet counts were greater than the initial counts 
That some of the platelets ha^e dismtegiated is appaient from the fact that in 
Case 8 at least 7 per cent of the platelets of Gioiip III and 9 per cent of Group 

I, 01 an absolute total of about 70 000 platelets pei c mm , ha%e disappeared at 
the end of eight horns Similailj in Case 9, 5 1 per cent of the platelets of 
Group IV, 3 9 pei cent of the platelets of Group III and 14 3 per cent of Group 

II, or a total of about 178,000 platelets per emm ha\c disintegrated How 
e%er, e\cn when considered from this aspect, the rate of dismtegiation of the 
platelets in these polj eythemics treated with plien^lhjdrazinc is rather slow 
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This is in agreement Avith the observations of iMorawitz and Pratt^' and Itami 
and Pratt^- who noted an increased resistance of the red cells in experimental 
phen.y]hj'drazinc anemias. 

Tabij: JII 


Disinti;oi!Atiox Txunx ix Axemias 





1 



1)IFPEUENTIAI4 I'l^ATEI.ET POIIMULA 






PLATELETS PEIl 




(I-ER 

CENT A 





CASE 

SEX 

AGE 









■ //. X. 

X/fAG.VOSfS 














I 


Gi:oup I 

nKoupii 

GKOIM* III 

GIIOUP IV 





1 S III:. 

0 HR. 

8 HR 

inwii 

8 HR. 

0 HR, 

, 8 HR. 

. 1 HR, 

,,S HR 



1 

M 

33 



29.2 

48.0 

39.8 

48.0 

27.7 

4.0 

3.3 



iteiwmiBEffia 















ing peptic 
ulcer; E.B.C. 
2.29 mil. 




BKBwnrii 

440,000 

30.4 

32.0 

Imiiril 

iblAi] 

12.5 

12.0 

1.1 

\mtm 

9.8 

One month 















Inter; R.B.C. 
5.42 mil. 

2 

lil 

55 




IIHm 

1^9 

IBSIbi 

BbI 

0.0 

lliwl 

o 

27.3 

Acute bleed- 















ing peptic 
ulcer. 

3 

M 

50 



14.7 

02.0 

55.4 

34.0 

27.4 

4.0 

2.5 


34.1 

Prininry hy- 
pochromic 















anemia. 





B^iitid 

22 7 

34.0 

50.4 

00.0 


■nn 

lOM 


30.3 

After a 















month 's 
treatment 
with iron. 

4 

M 

08 



33.3 

BSIoi 

IrIpI 

■HOW 

24.7 

S.o 


0 

40.5 

Pernicious 















anemia. 





304,000 

32.2 


47.1 


WIM 

7.0 

|IM» 

0 

28.3 

After 0 weehs 
of liver 
treatment. 



5 

jM 

37 



19.4 

■HHi 






0 

40.3 : 

Pernicious 
anemia un- 
der liver 
treatment 















for a long 
time. 


Table IV 


Disixtegratiox Index jn Polycythemia Veka 



SEX 

AGE 

PLATELETS PER 
C.MM. 


PlFrEIIENTIAL PLATELET FORSIUXaA 

(per cent) 

m 


GROUP 1 

1 GROUP H 

1 GROUP HI 1 

1 GROUP IV 1 






0 HR. 

1 8 IIB. 

OlIR. 

8 HR. 



imiji 




H 


0 

p 

50 

581,000 

377,000 

25.8 

34.0 

41.0 

50.0 

29.0 

10.0 

4.2 

0 

35.1 

Untreated 

7 

11 

40 

714,000 

492,000 

58.7 

03.0 

37.3 ; 

3(!.0 

l.G 

1.0 

2.3 

0 

31.1 

Untreated 

8 

11 

GO 

402,000 

470,000 

25.0 

! 

10.0 

40.0 

50.0 

35.0 

28.0 

0.0 

0 

+ 1.7 

Under phe- 
nj'lhydra- 
zine treat- 
ment. 

9 

j 

F 

! 

50 

1 

900,000 

993,000 

42.6 

05.9 

41.7 

27.4 

0.1 

2.2 

9.6 

1 

4.5 

+10.3 

1 

Under phe- 
nylliydra- 
zine treat- 
ment. 


Phenylhydrazine, Avhen administered to patients Avith polycythemia vera, is 
Avell ImoAA'n to cause at times enormous increases in the number of circulating 
platelets. According to Jurgens and Bach®® this phenylhj^drazine thrombo- 
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ej'tosis constitutes an important piedisposing factor in the causation of spon- 
taneous thrombosis and embolism ill these patients Howevei, the rathei sIom 
rate of disintegration of platelets dining this form of therapj tends to counter 
act the thrombophilia It is pci haps foi tins reason that spontaneous throm 
bosis 111 polye 5 i.liemics tieatcd uitli phenj lln drazine is not seen more fiequentlj 
Essential Tin omhocytopemc Pinpina— The disintegiation index iias 0 in 
two patients presenting maihed thiombopenia (Cases 11 and 12, Table V) 
Modeiate thiombopenia, houe\ei, ma} shoiv a noimal rate of disintegration 
This is shoun bj Case 10, Tabic V, the patient had an extiemelj abnormal 

Table \ 


DiSlETEGrAlIO'I I>DE\ IN ClirOMIC TlirOMCOCYTOPEVIC PUPI UEIA 


C^SE 

SEX 

AGE 

PIATFLETS PER 

C MM 

DlPFEl ENTIAI 1 1 ATCLET FORMULA 

(PET CENT) , 

D I 

PEMAPKS 

CROUP I 1 



t OPOUP IV 

0 iir 

, ^ 1 

0 IIP 1 

8 HR 


|8 HR 


8 HP 


|8 HP 

•10 

M 

2o 

127,000 

bS.OOO 

10 

20 

15 0 

nil 


‘»2{) 

1 0 , 

1 0 

30 7 





406,000 

322,000 

55l 


22 6 

Blfn 

719 

SO 0 



20 7 

After three 















blood trans 















fusions 

11 1 

F 1 

27 

55,000 1 

55,000, 

50 0, 


40 0 


Fliia 




0 1 


12 1 

F 1 

31 

29,000 1 

29,000' 

10 7 1 

- 

33 3 

- 


— 

.. i 





•The increase In the number of platelets In Group III at the end of cl&ht hours is due 
to the fact that many of the platelets ^cre the size of a red cell or c\en larger The dis 
integration products of these macrothrombocjtcs at the end of the obser\ation period \terc 
sufnclently large to be placed In this group 

differential formula uitli numeious large and giant platelets, mnnj of them the 
size of a red cell Following thiec blood transfusions tlie disintegration index 
dropped fiom 30 7 to 20 7, tlie total count in the meantime having risen from 
127,000 to 400,000 platelets pei emm i\ith the differential foimula exliibiting a 
shift to the left 

Hemophilia — The into of disintegiation of the platelets was fairlj lapid 
m a patient uilh hemophilia (Table VI) i\ho exhibited normal total and differ 


Table VI 

DISINTEGFATJON I^D^\ IN Hemopiiiliv 





PIATELETS PEP 

1 BlUEI ENTIAL PliATFI FT lORilULV (lER (ENT) 


CASE 

SEX 

AOF 

C MM 

1 croLP I 

1 cpoup n 

1 CROUP III 

1 CROUP IV 1 

D I 




1 0 HR I 8 nr 

lo IIP IIP ; 

[0 IIP |8 IIP 

lo HP |8 IIP 

lo HP |5 HR 1 


13 

u 

1 15 

1541 OO 0 I 2 S 4 000 

IbS 1 I 08 1 

1 foo 1 019 

10 4 1 20 7 

19 1 0 () 

47 5 


ential platelet counts The eight hoin differential foimula, ho\\e\er, reiealed 
rclatuelj slight changes In other uords> the normalh moie resistant platelets 
of Gioup I and tlie less lesistant platelets of the other groups all disintegrated 
at appioximatelj the same rate 

It has been fiequenth stated that in hemophilia the platelets aie lesistant 
to disintegiation (Stubcl,® Fonio,"' Minot and Lee,-® Hoiicll and Cekada^®) , 
tlie thrombocytes, being usualh stalile, fail to iield leadih the platelet factor 
essential foi blood coagulation BiicV® obseiicd that by mechanically trail 
matizing the pi itelets hemophilic blood could be made to clot noimalh How cll,^^ 
Minot, Denny and DaMS^’ and Iliirwitz and Liieas^® noted a i eduction in the 
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amount of protlirombin in hemophilia. This would also seem to depend on the 
slow disintegration of the platelets since, according to Bajmc-Jones'^ and Tait 
and Green, « prothrombin and unnxptured thrombocytes constitute the same 
substances. On the other hand, Feissly and Fried, Fieschi'*^ and Eagle^® 
maintain that the hemophilic platcleis are fundamentally normal. Ikloreover, 
from my own observations and from those of Baar and Szekely,^' it would ap- 
pear that hemophilic platelets posse.ss normal fragility. As a matter of fact 
there is considerable evidence indicating that a number of other factors are 
involved in the pathogenesis of the hemorrhagic tendencies in hemophilia. 
Birch, for example, found entire lack of female se.x hormone in the urine 
of these patients. Feissly and Fried"® and Fiesehi"' observed that in hemophilia 
the plasma is abnormal, since they failed to observe any difference in the coagu- 
lation time of normal plasma upon adding platelets from normal and from 
hemophilic subjects. Bernuth^** noted that, in some eases of hemophilia, the 
cut capillaries failed to disappear by contraction in a normal manner, remain- 
ing visible for a long time. Stuber and Lang®* found that in this disease there 
is an excess of fluoride in the blood which brings about a prolongation of coagu- 
lation by retarding gl 3 molysis of the blood cells. These same investigators” 
also observed that in hemophilia the negative electrical charge of the platelets 
is increased; this causes an increase in their reciprocal electrostatic repulsion 
and a decrease in their rate of agglutination. 

Loticemia . — Normal disintegration indices were observed in a patient with 
chronic myelogenous leucemia (Case 14, Table VII) and in one with chronic 


Tabix vn 

Disintegration Index in Leucemias 


CASE 

1 

SEX 

AGE 

PLATELETS PER j 
C.MJr. 

PIPPERENTIAL PLATELET POEMULA 
(PER CENT) 


DIAGNOSIS 
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1 GROUP I 1 
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15 

P 
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■wli 
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16 

M 
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36.0 
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BnBi 

Chronic 



1 












lymphatic 
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leucemia 


lymphatic leucemia (Case 16). In a patient with aleueemic myelosis (Case 15) 
the thrombopenia noted was associated Avith a rather Ioav disintegration index. 

Malignancy. — The disintegration index is essentiallj' normal in malignancy 
(Table VIII) and does not appear to be influenced bj^ the total or the differ- 
ential platelet counts. In Cases 22 and 23, folloAving therapeutic roentgen raj' 
irradiation, there Avas a drop in the disintegration index associated Avith a simul- 
taneous decrease in the total count and also a change in the differential formula 
characterized bj' a shift to the left. In a patient Avith chronic mj'elogenous 
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Table vm 

Disintegration Index iv Malignancy 
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leucemia (Case 14, Table VII) there ’v\as only a slight change m the dismtcgia 
tion index following loentgen laj niadiation Here, howe\er, the decrease 
in the total count was associated with onlj slight changes in the differential 
platelet foimula 

Infection — In chionic infections the dismtcgiation index is normal when 
the associated platelet count is normal oi cle\ated (Cases 25, 26, 27, Table IX) 
The disintegration index maj be low in the picsenco of thrombopenia (Case 

Table IX 


Disintecpatxon Index in Infection 
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28). In acute iufeclion.s (Case 24, Table IX) the disintegration index is low 
when tlii'ombopenia exists, rises during convalescence when thrombocytosis ap- 
pears, and then decreases as the normal level is reached. During the latter 
stage the slow disintegration of the platelets is apparently due to the presence 
of relatively numerous young, resistant thrombocytes as manifested by the dif- 
ferential formula. 

Postoperative Behavior of the Disintegration Index . — Following surgical 
operations there is usually a decrease in tlie total platelet count during the first 
twenty-four hours. This is folloived by a gradual increase in the number of 
platelets reacliing a maximum level toivard the end of tlie second week, and 
then gradually returning to normal. The entire cycle occupies about three 
weeks. The disintegration index exhibits a corresponding swing (Table X, 

Table X 
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Chart 3). It is low during the early postoperative period, rises as the total 
platelet count increases, then decreases as the normal platelet level is reached. 
During the stage of thrombocytosis more than half of all the jilatelets belong 
to Group I. However, despite the presence of man.y young, relatively resistant 
platelets, the disintegration index is fairly high. This is probably due to the 
fact that the remaining jjlatelets are unusually fragile. These observations are in 
accord with those of Konig-^ who noted that postoperatively the platelets, owing 
to the damaging effect of the spleen, disintegrate more readily than normally. 

The rate of disintegration of the platelets is probably a factor of impor- 
tance in the causation of spontaneous venous thrombosis as observed postopera- 
tively and also during the course of other diseases. Spontaneous venous throm- 
bosis is nearly always associated with an elevated platelet count in conditions 
such as postoperative states (Hueck“'®=), fractures (6aIloway=“), parturition 
(Dawbarn, Earlam and Evans"”), severe acute hemorrhage (Jagic and Klima'^®), 
infection (Brock and Eake““), certain splenic anemias (Kosenthal““), malignancy 
(Naegeli®^), and polycjffhemia vera (Jurgens and BaclF*®). Essential tlu'ombo- 
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philia described bj Njgaaid and constitutes an exception, for in this 

disease the platelet count is noimal The chaiactcnstic features of this thrombo 
cjtosis aie modciatc fiagilitv and increased agglutinabilitj of the platelets It 
IS, theiefore, probable that the rapid dismtegi ation of the tluombocjtes plajs 
an important role in the pathogenesis of spontaneous mti avascular clotting In 
fact, Konig®^ maintains that the dcei cased stabilitj of the platelets is a ■\erj 
significant piedisposing factor fa\oimg the dc%elopment of spontaneous ^enous 
thrombosis and embolism dining postopoiatuc states 



Chirt 3 Bol * a Uie differential platelet formula po'^t- 

opcratlvclj (follow a^le X) Dotted line A represents the 

normal pi itelet lev nal absolute levels of the correspondlnp 

groups Oontinuou he total platelet count continuous lines 

J II, and III the groups Continuous line B represents 

the behavior of the 


MtsccUancous Diseases — The fiagiliU of the platelets uas noimal in a pa 
tient uith piupuia iheumatica (Case 31, Table XI), and m one uith hemo 
cbiomatosis {Case 40) The lattci patient piescnted an extiemely abnormal 
diffcicntial foimuln due to the picsence of numerous laige and giant platelets 
The disintcgi ation index uas noimal in patients uith jaundice (Cases 35, 3G, 
37, 38, 39, Table XI) despite the frequently encounteied thiombopenia asso- 
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ciated with an abnormal differential formula revealing a shift to the left. The 
platelets appeared to be abnormally resistant to disintegration in a patient with 
senile purpura (Case 32), in one with scuiwy (Case 33), and in one with malig- 
nant nephroselerosis (Case 34). The last patient presented numerous spon- 
taneous hemorrhages from the mucous membranes of the mouth and skin. 

Table XI 

Disintegration Index in Miscellaneous Diseases 
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33 
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34 

F 

30 
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33 

F 
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371.000 
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43.0 
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50.0 
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7.0 
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0.0 

0.0 

38.4 

15.1 

Catarrhal 
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Patient well 

36 

M 

31 

402,000 
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61.8 
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35.2 
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0.0 

0.0 

41.0 
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37 
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30 

345,000 

268,000 
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56.0 
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19.0 

12.0 
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22.3 
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M 
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41.0 
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8.0 

0.0 
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hemolytic 

jaundice 

39 

F 

28 

367,000 

279,000 

33.0 

50.0 

53.0 

45.0 

14.0 

5.0 

0.0 

0.0 

31.5 

Jaundice 
due to ars- 
phenamine 
hepatitis 

40 

M 

59 

257,000 

174,000 

4.0 

18.0 

39.1 

48.0 

54.3 

34.0 

2.1 

0.0 

32.3 
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chromatosis 


EFFECT OF ROENTGEN RAY IRRADI.ATION ON THE BLOOD PLATELETS 

Observations on the effect of roentgen raj- irradiation on the circulating 
blood platelets have yielded rather confusing results. Helber and Linser®^ and 
Haeniseh and Holthusen®^ maintain that roentgen rays have a slight effect on 
the platelets. Gaviati,®® on tlie other hand, is of the opinion that the platelets 
are very sensitive to x-ray irradiation. Falconer, Morris, and Ruggles®® noted 
that direct x-ray irradiation of the long bones, in both light and heavy dosage, 
did not appreciably stimulate or decrease the contained marrow cells. Accord- 
ing to Wittkower®" there may be an increase or decrease in tlie number of cir- 
culating platelets after x-ray irradiation. Henltel and Gueffroy®® observed no 
change in the number of platelets after roentgen ray exposure. According to 
Minot and Spurling®® in malignancy medium x-ray doses cause a slight increase 
in the number of circulating platelets, larger doses a great inci’ease ever up to 
100 per cent, larger doses still after an initial increase produce a decrease, yet 
the count remains above normal. Hittmair, Luze and Honlinger"® noted an 
increase in the platelet count to over a million per cubic millimeter following 
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irradiation for lympliogrannlomatosis. INIany investigators (Falconer, Morris 
and Rnggles,®® Schintz,^^ Hittmair’- others) have observed an increase 

in the number of platelets following irradiation of the spleen. I have failed to 
observe this reaction in two patients with purpnm liemorriiagiea. On the other 
hand, severe thrombopenias may be produced in animals by exposing them to 
roentgen rays (Helber and Linser,®^ Dukc,"^ Fabricius-lMoller’*). In human 
subjects decreases in the platelet count after x-i*ay irradiation have been ob- 
served by Sehintz,^^ Frei and Alder/®' and Hirscbfeld and Hittmair.^® Appar- 
ently the biologic reactions following exposure to radium are essentially the 
same (Cramer, Drew and IMottram^'^)^ I ji 

There is no doubt that the reaetinn on"^ie part of the platelets depends on 
the condition of the patient, the type jof apparatus emploj'ed and the amount of 
irradiation. One very significant factor is the absolute platelet level. There is 
nearly always a reduction in the number of circulating platelets following 
therapeutic doses of roentgen ray irradiation in patients presenting moderate 
or marked thrombocytosis. I have observed this reaction in malignancy, Hodg- 
kin's disease, chronic myelogenous leucemia, and polycythemia vera. 

No observations arc recorded in the literature concerning the effect of 
x-ray irradiation or radium on the fragility of platelets. From my o^vn ob- 
servations, it would appear that the rate of disintegration of the platelets is 
decreased following therapeutic roentgen ray irradiation whenever there is a 
shift of the differential formula to the left due to an increase in the number of 
small platelets. These observations also suggest that the larger, more mature 
platelets are more sensitive to roentgen rays than the smaller thrombocytes. 

SUMMARY AND CONCLUSIONS 

1. A method is described for the simultaneous determination of the rate of 
disintegration, total and differential counts of the platelets. 

2. The large, more mature platelets are less stable and disintegrate more 
readily than the small, juvenile thrombocytes. 

3. The rate of disintegration of tlic platelets varies considerably in normal 
persons. In a group of 26 normal individuals the following results were ob- 
tained : in 50 per cent of the subjects, 21 to 40 per cent of all the platelets dis- 
integrated in the course of eight hours, and in 85 per cent, 11 to 60 per cent of 
the platelets became completely disintegrated during the observation period. 
Abnormal stability of the platelets is indicated by a slow disintegration rate 
when 10 per cent or less of all the thrombocytes become disintegrated during the 
observation period. Abnormally rapid disintegration rates, when 60 per cent 
or more of the platelets disintegrate in the coui’sc of eight hours, are very infre- 
quent in normal or abnormal states. 

4. The rate of disintegration of the platelets was studied in a variety of 
diseases. In chronic conditions such as anemia, at times essential purpura, 
purpura rheumatica, hemophilia, polycythemia vera, leucemia, malignancy, jaun- 
dice, hemocliromatosis, infection and postoperative states the fragility of the 
platelets was normal and did not appear to be influenced by the total thrombo- 
cyte level or the differential platelet formula. As the total platelet count 
changed there was a simultaneous change in the stability of tlie platelets usu- 
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allj- associated with a shift of the differential formula to tlie left. As a rule 
the fluctuations remained within normal limits. However, it was the relative 
variations in the rate of disintegration of the platelets that appeared to be of 
significance. A change in the rate of the disintegration of the thrombocytes 
from 9.5 per cent to 43.1 per cent (Case 30, Table X), for example, indicates a 
change in the resistance of the platelets from a state of moderate stability to 
one of moderate fragility despite the fact that the.se values fall within the nor- 
mal range. In thrombopenic states the rate of disintegration of the platelets 
decreased as the total platelet count rose to the normal level. In conditions as- 
sociated with thrombocytosis (infective and postoperative states) the fragility 
of the platelets increased as the total platelet count rose and then decreased as 
the normal platelet level was reached. The increase in the fragility of the 
platelets during infective and postoperative states, though relative, is probably 
of considerable significance in the pathogenesis of spontaneous venous throm- 
bosis at times observed in these conditions. 

5. Abnormal stability of the platelets was noted in marked and occasionally 
in moderate thrombopenias, in seurr'j', senile purpura, malignant nephrosclero- 
sis, polycythemia vera treated with phenylhydrazine, and at times in conditions 
with normal platelet counts following a recent preexisting thrombocytosis (in- 
fective and postoperative states). This abnormally high resistance of the 
platelets was frequently associated with spontaneous hemorrhages. 

6. Following therapeutic roentgen ray irradiation there was an increase in 
the resistance of the platelets to disintegration associated with a simultaneous 
decrease in their number and a change in the differential formula characterized 
by a shift to the left due to an absolute increase in the number of the smaller 
thrombocjdes. 
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THE VALUE OF AIR CONDITIONED ROOJIS IN THE TREATMENT 
OF SEASONAL AND PERENNIAL ASTHIIA* 


Abraha’m Trasoff, JI D aivD George Blumstein, JI D , Philadelphia, Pa 


A IR conditioning has decided theiapcutic values This has been piovcd by 
manj investigatois in the field of Saiutarj Enginceiing, and accepted by 
medical authoiitics Its application is not only limited to the sickroom or the 
hospital, but it offeis comfoit foi the healthj one 

The purpose of this piesentation is to iccord oui observations of the effects 
in the treatment of seasonal and nonseasonal asthma 

The Mount Sinai Hospital has two looms equipped with built in room type 
units Each room contains foui beds about 3,200 cu ft of air space 

The units which arc classed as HC600 units weie built and put in operation 
Apiil, 1934 Each unit is capable of deliveimg 400 cubic feet of air pei minute 
at a dry bulb tempcratuie of 60®, a dew point of 55® and of maintaining a loom 
temperature at 80° dry bulb and 67° wet bulb with outside conditions 
95° dry bulb and 77® wet bulb "We maintain a loom temperature of fiom 
73 to 74° dij bulb and fiom 64 to 66° wet bulb This gives a relative hu 
miditj of 63 pel cent with eight complete air changes per minute The opera 
tion of the unit is as follows There is 20 per cent air drawn in from the out 
side which passes to the bottom where it mixes with the air being drawn in from 
the room This mixed air passes up through refrigeration coils where it is cooled 
and dehumidified and then through a filter which removes pollen and dust, 
and then through a fan v\hich ciiculatcs the an over steam coils Then the 
air IS blown into the room The lefngeration and steam aie automatically 
contiolled bj solenoid valves, thcimostat and humidstat, and the an is hu 
midificd in winter by the air passing through a water spraj The compiessors 
which arc installed in the basement have a capacitj of one and one half tons of 
lefngeration and are chaiged with a compound known as P12 oi Fcon which is 
dichlorodifluoiomcthanc and is nonpoisoiioiis, colorless, odoiless, and noncom 
bustible except undei extreme tempeiature The compressor is driven bj a two 
horse powci motor 

All of our asthmatics aic usually admitted to these wards, where thej aic 
carcfullj obsen cd and studied TJic numbei of admissions during this period 
totals 40 

For practical purposes our cases can be divided into three groups (1) 
Pollen asthma, (2) perennial asthma, (3) mixed group, le, perennial asth 
matics who have definite seasonal aggravation iisuallj due to pollen 

Our pollen asthma cases totaled 10, 7 ragweed and 3 timothj One case, 
while seasonal in incidence, Iiad no definite ctiologv 
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During the summer of 1934, ■\ve had 3 cases, and in 1935, 8 cases. All were 
asthmatics. Two also had nasal symptoms. Eight did not receive any pre- 
seasonal treatment. Two began coseasonal treatment and failed to get anj' relief 
wuthin one Aveek. Thcj' were admitted in the heiglit of the season, and all of 
them w^ere in a very severe form of “status asthmatieus.” All of them, except 
one, showed evidence of improvement within two to three hours after admission, 
and marked improvement within twentj'^-four hours. One of the eases was prac- 
ticallj' moribund. She was admitted late on tlie night of September 4. During 
w'ard rounds about 10 a.ji. the following morning, she was very comfortable, 
although her chest was still barrcl-sha])cd and filled with various musical rales. 

The one exceptional case that failed to respond in 1934 and 1935 is quite a 
liuzzle to us. He is an Armenian of about fifty-two years, who is engaged in 
the industry of cleaning and repairing of iTigs. Ilis duties, however, are limited 
to collecting and delivering only. Ilis symptoms are of twenty years’ dura- 
tion, and are always limited to July and the earl^v part of August. Skin tests 
and conjunctival tests were negative to all of the known midsummer pollens. 
The onl 3 ’' moderate reaction obtained w’as to house dust. We wore unsuccessful 
in bringing on an attack of asthma bj' introducing powdered pollen into the 
nasal chamber and conjunctival sac. The clinical course is usuall.v associated 
with fever, ranging from 100 to 101° P., and the plysical signs, in addition to 
the tj’pical picture of asthma, areas of bronchopneumonia; x-ray of the chest on 
three different occasions failed to reveal an.v consolidation. It was not associated 
with homoptj'sis. Sputum examination revealed a number of eosinophiles. The 
blood examination revealed a leueocytosis of about 15,000 with a nomal differ- 
ential containing 3 or 4 per cent eosinophiles. 

What the cause of this seasonal asthma is remains undecided. 

Kahn and Grothaus^ feel that air-conditioned looms have not only a 
therapeutic but also a diagnostic value. Thej^ feel that when relief in air- 
conditioned rooms is obtained in patients who give negative skin reactions to 
pollen, thej' call it “cutaneous anergj',” it is proof that pollen ivas the cause of 
the asthma. If the revei’se is true, then our exceptional case is seemingty not a 
pollen asthmatic. 

In order to demonstrate that the beneficial results in the above cases w^ere 
due to the air-conditioning, maj’^ we cite the cases of two patients admitted to the 
private service of A. T. in the summer of 1933. 

These two patients ivere victims of timothy allergy. Both w’cre untreated 
and in “status asthmatieus.’’ The.v were admitted about the middle of July. 
It took more than twentj'-four hours before their attacks could be ameliorated, 
and then thej' never remained s.vmptom-frcc, requiring epinephrin and other 
similar medications to control frequent attacks. While w'e made no pollen 
counts, we recollect definitclj' that during a rainj' daj’’ thej^ would invariablj^ feel 
better, and attacks w'ould recur whenever wind and sunshine prevailed. 

The “mixed group” consists of seven patients. It maj' be of interest to note 
that tw’o began with seasonal asthma, and one with seasonal haj' fever before 
thej' developed perennial sj^mptoms. All of them had preseasonal pollen treat- 
ment as W'ell as treatment for the pex-ennial factoi’s without anj" relief. They 
were admitted during the latter part of their respective pollination season, and 
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all of them Meie in “status asthmaticus ” No relief was noted within tMentj- 
four hours, and in a feu, in foity eight hours Only one patient, ulio had a 
rather mild form of peiennial asthma, dc^ eloped %erj se\ere sjmptoms dur 
mg the timothy season He uas lolie-vcd uitliin a few hours after admission, 
so that all medications ueie discontinued aftei the fiist day of hospitalization 
He Mas discharged at the end of Juh , and enjoj ed good health until the middle 
of September, Mhen he conti acted an aeutc upper respiratory infection, result 
mg m a se\cic foim of asthma Rcadmission this time did not >ield any dra 
matic results Improicment of his asthma followed the lmpro^ement of his 
upper respiratory infection, which tooh about two oi tlnec dajs 

The peicmimZ asthma gioup consists of 22 cases Thc> reacted to \arious 
inhalants and ingcstants A few had chronic pathologj m the paranasal sinuses 
Fire of this group weie admitted m “status asthmaticus “ The remainder were 
admitted cither for additional studies, nasal surgen , oi to obscr^ c the effects of 
cmiionmental changes 

The immediate effects were not diamatic It took twentr four and fort> 
eight hours bcfoie an'v relief was dcfinitch obtained Those in “status asth 
maticus” had to ha\c epmcplumc cverj thioc hours, and other cmcigency 
measuies in oidci to be fioc from attacks The otheis had to ha\c nightly ad 
ministration of epinephrine All of them, howe\cr, c\pericnccd some relief 
within a few dajs 

Foul patients who wcic admitted to the gencial wauls cNpciienccd just as 
much relief within two dajs Two patients, one a woman of si\U jcars, and 
the othei twentj eight, weic woisc in the an conditioned loom and begged to be 
remored to the geneial waid 

This again is m coufoimitj with the e\peiiencc of Gn>,- Nelson, Rappoport 
and "Walker “ 

COMMENT 

Our results confiim the obsenations of Gaj who was able to obtain fa\oiablc 
results m his asthmatic patients within one hour after then admission to the air 
conditioned loom, and that of Nelson, Rappopoit and Walker, who report 50 
pci cent impiorcment m then asthmatic patients within three hours or less 
While the bulk of their patients consisted of haj fe\er cases whose symptoms 
were referable to the upper respiiatou tiact, we feel that the asthmatic patients 
siucly present a much moic urgent pioblcm in treatment, hence, the need of 
an conditioning is groatei 

It IS also cMdcnt fiom oui icsiilts tint oul> ccitnin CNtrmsic foims of 
asthma aic hkeh to benefit from tins method of tieatment One should not 
expect to obtain iclicf m such an atmosphere when scnsitiMtj exists to the am 
mal danders, which arc contained m that room This is well exemplified in the 
case of Vaughan and Coolo^ whose patient was sensitise to feathers, and failed 
to improic in the an conditioned room which contained feathers Intrinsic 
factors nie not contiollcd nor lemoicd As in the case of Ga\, patients suffering 
from haeteiial aUeisi cannot expect am benefit in such rooms In fact, thci 
aic frequenth made \en uncomfortable This explains the failuic of treat- 
ment m the perennial as well us mixed asthmatic patients in air conditioned at- 
mospheres 
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'Where environmental factors exist, one does not need air-eonditioiied rooms. 
Such patients will get just as much relief in the general wards. It is our 
experience, and we are sure, that of eveiy allergist, that we obtain marked relief 
in such patients upon their admission to the hospital, and that they stay well 
while in the hospital, and develop seizures upon returning to their old environ- 
ment. 

We are inclined to agree with Kahn and Grothaus that the air-conditioned 
room has some diagnostic value. Failure to obtain immediate relief in such an 
atmosphere would justify the exclusion of pollen as a factor. 

SUMMARY 

1. Air-conditioned atmosphere has a definite value in the treatment of 
seasonal asthma, due to pollen. 

2. It is useless in other forms of asthma, in fact, it may aggravate eases of 
bacterial allergy. 

3. The improvement obtained in the nonscasonal astlimatic is usually due to 
the removal of some environmental factors to which the patient is sensitive. 
Such results can easily be obtained in the general wards whicli are not air- 
conditioned. 
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PRIMARY CARCINOMA OF THE THYlilUS GLAND*' 


C\SE Report 


H A Slesinger, MD, Wxndbeb, P\ 


P RIMARY careinom'i of the thjmus gland is a ielati\elj laie tumor 
Ciosbj,^ m an c\)miistuc ie\icu of the htciatiue on thjmogenic tiimoi’s, was 
able to collect icpoits on 44 cases of thjmic carcinoma out of a total of 166 cases 
of piimarj thjmic tumors We ba\c been able to find lepoits of 9 other eases 
since Crosby made his summarj Symmeis® icported 2 cases Leyton, Tiunbull, 
and Biatton® repoited 2 cases McDonald,** Demel ^ Touioif, and Collins® each 
leported 1 case These, togethei with our own case, bring the total number up 
to 53 

S^mmcis^ subduides thjmie tumors into the following groups, in older of 
then fiequencx (1) L^mphosaicoma, (2) peiithelioma, (3) Hodgkin's dis 
case, (4) epithelioma, and (5) spindle cell saieoma He repotted a total of 25 
primai-j thjmic tumois, of which 2 wcie epitheliomas 

Ewing^ gnes tlie following classification (1) Ljmphosaicoma oi thjmoma 
consisting of a diffuse giowth of louiid, poljhedral, and giant cells, (2) cai 
cinoma, and (3) spindle cell sarcoma oi mixosaicoma 

The occuiience of epithelial tumors of the thymus ghnd can be explained 
on an cmbrjologie basis Tlic gland has its oiigm fiom the entodermal pouches 
that arise fiom the tliird and fouith branchial clefts Tlic rotieuluni cells and 
Hassal’s coipuseles aie of epithelial origin The epitlielioma ma\ aiise either 
fiom Hassal’s eoipusclcs or fiom the rcticnhim cells 

The clinical pictuic of all thjmic tumois is tlie same Theie is nothing to 
distinguish a caicmoma from a ijmphos'iicoma clnncallj, except that the latter 
sometimes lesponds to ladiothcrapj 

Tlic subjectiie sjmptoms aie those of piessuie in tlie uppei portion of the 
mediastinum Cough, hoaiscness, djspnca, cjanosis, and edema of the neck 
and face aie tlie cliicf simptoms Exophthalmos is frequently cncounteied 
The \eins of tlie neck become distended Thcic may be some difficulty in swal 
lowing 

Physical examination may icieal letrosternal dullness A peneaidial 
effusion is sometimes cncountcicd Xiay examination shows a tumor which 
IS located m the upper poition of tlic antctioi mediastinum 

The symptoms usually do not appear until quite late In most of the cases 
that liaic been repoited, tlie patient did not seek cany mcdic«al <ad\zcc until a few 
wccKs or at the most a few months before death occuned In oui ease the 
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patient consulted a physician about two montlis before he died, and he stated 
that he had been perfectly well until about four ncehs before that time. 

A peculiar feature of some thymic tumors, particularly of the lymphosar- 
comas, is the similarity of the symptoms to those of myasthenia gravis. Several 
cases of this type have been reported. Leyton, Turnbull, and Brattoii® reported 
2 cases with pluriglandular disturbances; both of these cases were carcinomas. 

The treatment of thymic tumors is unsatisfactory. Some of the lympho- 
sarcomas and some of the cases of Hodgkin’s disease respond, at least tempo- 
rarilj'-, to x-ray treatment. Carcinoma of the thymus gland is not radiosensitive. 



Fig:. 1. — Roentgenom am of chest. 


REPORT OF CASE 

F. M., Tvhite, male, aged iorty-iiine years. Admitted to the Windbei Hospital on 
Oct. 30, 1934. Chiei complaints weie dyspnea and sivclhng of face and neck. Ho stated 
that he had been perfectly well until Oct. 1, 1934. At that time he noticed a moderate 
degree of dyspnea. About one week later he noticed some pufflness of his neck. The 
dyspnea became iiorse and he came to the hospital on October 30. 

Physical Examination . — Patient iias well nourished. Theie was a moderate degree of 
swelling of the face and neck. The lips were sonieiihat cjanotic. There Mas moderate 
exophthalmos of both e 3 ’es. The pupils Mere equal and icacted to light and accommodation. 
The external jugular \eins Mere piominent on both .sides. The lespiratory excursion M’as 
diminished bhaterall}'. There was dullness to the light of the sternum. The heart sounds 
were distant. 
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JL ray Examination — X r'lj of the chest •showed t. lirgo shadow lu the upper portion 
of the mediastinum 

A di ignosis of mednstinil tumor w is made, and the patient was gncu a course of 
deep \raj treatments Howeicr, he did not seem to icspond to the treatment His condi 
tion graduallj became woisc He dcNclopetl marled hoarseness Ihe edema of the face 
and neck became worse Cyanosis liccamc marked He aUo deieloped marked edema of the 
scrotum and lower extremities Death occui red on Dec if, 1034 

Autoji^y — The bodj was that of a wellnounslud nmldle aged male The face, neck, 
scrotum, and lowci extremities were edematous Both e^cs showed a moderate degree of 



Fie 3 — Gross appearance of tumor 


exophtlialmo'? Tlie superficial AOins of the neck were piomincnt Upon opening the thoracic 
caMti, a large tumor was found in the upper portion of tlie anterior mediastinum It oc 
cupicd the position which is normallj assigned to the tlijanus gland, and its contour was 
that of a large thjmus gland, consisting of two lobes, the lower ends of which were separated 
bj a notch The tumor extended from the manubrium storm to a point between the fourth 
and fifth ribs It w is extremely hard and was adherent to the surrounding tissues 

The pentardmm contained about lii c c of a straw colored fluid There were adhesions 
of the pleura at both apicis Both lungs showed a marked degree of pneumokoniosis The 
azygos icin was marl edlj dilated is were ilso the pulnionarj veins and pulmonary artery 
Ihere was a large thrombus in ‘he right auricle The peribronchial l^anph nodes were on 
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larged and hardened. Abdominal examination was c.'.sonfiallj’ negative. There was no 
free fluid in tlie peritoneal cavity. Tlieie uas no evidence of metastasis of the tumor to 
any of the abdominal organs. 

Descriptxon of ihe Tumor . — 

Gro.ts Description: Tlie tumor was somewhat grayish in color and nas extremely hard. 
It weighed 525 gra. It measuied 15^2 cm. in length; its width varied from 4 cm. to S cm. 
It seemed to consist of two lobes, having the general contour of a thymus gland, and the 
lower end presented a notch. The out surface had a white glistening appearance. 

Microscopic Description: Histologic examination of tlie tumor showed a dense fibrous 
stroma in which were embedded large numbers of epitlielial cells and a small number of 
lymphoblasts. The epithelial cells occurred singly and in small nests. In some areas there 
was a tendency to alveolar arrangement of the cells. Most of the epithelial cells were cuboidal 
or cylindrical. The nuclei were large and vesicular and showed many mitotic figures. The 
cytoplasm was pale. 



Pig. 4. — Microscopic appearance of tumor showing tendency to take on alveolar arrangement. 

COMMENT 

This tumor presents the outstanding characteristics which are used as 
criteria for the diagnosis of primaiy carcinoma of the tliymus gland. These 
are as follows ; 

1. Location: That normally occupied by the thymus gland. 

2. Shape: The eontour of the thymus gland is simulated and there is a 
notch at the lower end. 

3. Structure: The histologic structure is that of an epitheliomatous growth 
in a dense fibrous stroma. Lymphoid tissue is also present. 

4. There is no evidence of any primaiy tumor elsewhere in the body which 
may have metastasized to the thymus. 

hlost thymic tumors have the above characteristics, with the exception that 
the histologic stnicture varies with the origin of the tumor. 
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SUMMARY 

1 A case of piimaij caiciuoma of the thjmus gland is piesented 

2 Dyspnea, cyanosis, snellmg of the neck and face, and exophthalmos 
Mere the outstanding symptoms 

3 The first symptoms mcic noted less than three months before the patient 

died 

4 The tumor Mas not ladiosensitnc 

5 A typical caicinomatous stmctuie Mas found upon histologic examina- 
tion 
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* FEVER ACCOMPANYING THE INDUCED RETICULOCYTE CRISIS 
OF PERNICIOUS ANEMIA* 


W Fowler, MD, Iowa Cm, Ia 


rN A senes of 206 cases of pcimcious anemia in Minch remissions were induced 
A by liver theiapj we haae observed fever, ranging from 102 4° F to 106° F , 
coincident with the reticulocyte crisis in 8 cases In each of these 8 cases a con- 
centrated form of li\ er extract Mas administered, to one patient intramuscularly, 
to the others orallj Everj conceivable cN-trancoiis cause foi fe^e^, such as inter- 
curient infection and signs of inflammation at the site of injection, was rigidly 
excluded In each case tlie temperature rose rather suddenly, returning to 
normal more giaduallj o\er a period of twenty four to forty-eight hours In 
5 of the 8 cases reticulocyte counts were being done daily In 2 of these, the 
highest temperature coincided cxacllj with the highest reticulocjdc count, m the 
other 3, it occurred during the pciiod of decline In the 3 cases in which 
letieulocytc counts wcic not being made, the precise relationship between tem- 
perature and rcticulocj’tosis Mas not ascertained, but in each the fever appeared 
during the time Mlien the ciisis was to be expected The patient whoso tempera- 
ture reached 106° F had a coincident rctieulocj tosis of 45 per cent, he was 
icccning cxtialin b\ mouth in doses of 18 capsules pci day In several of the 
cases, the £e\ci was accompanied bj a slight chill, in tlic othei’s, there were no 
associated symptoms of anj kind None of the patients had a leucocytosis 
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Table I 



-AGE 
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R. B. C. 
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2.25 

87 
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100° B 

J. 11. 
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0.9G 
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__ 
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Diver extract 
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S. H. 
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Diver extract 
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(J 
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10 

Diver extract 

■ S 

O. J. 

60 

M 


11 

45.0% 

8 

lOG.O 

8 

Extralin 

|| J JjH 


There was no apparent relationship between the oecurrence of fever and the pre- 
therapentie erythrocyte level. Tlie continuous low-grade fever characteristic 
of pernicious anemia during relapse which was manifested by many of these 
206 patients disappeared in most eases after the reticulocyte crisis. 

We have searehed the literature without finding any allusion to fever with 
retieuloeytosis, which in itself is strong evidence that the fever we observed 
was not referable to the retieuloeytosis alone, and avc ai’c unable to give a 
satisfactory explanation of the mechanism. It lias been shown that retieulocj’tes 
arc more fragile than normal erythrocytes and that they do not mature to a 
significant extent in the circulating blood.^ Tlie fact that the cholemia is sub- 
siding at the time when the reticulocyte crisis occurs excludes the possibility ' 
that increased hemolysis may be tlie causative factor. Reticulocytes consume 
more oxygen than mature cells,- but inasmuch as there is a gradual decrease in 
the basal metabolic rate after liver therapy is begun= hypermetabolism as a basis 
for the fever is not tenable. If a foreign protein reaction or an allergic reaction 
to decomposition products of the erythrocytes or their nuclei is responsible, it is 
necessary to assume an individual susceptibility in order to account for the in- 
frequent occurrence of the fever. 
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THE BLOOD PICTURE IN TWO CASES OP AGRANULOCYTOSIS’ 


Following Treat'ment Wnn Neoapsphenvaiine With Special Reference 
TO Myelocates vnd Juveniles 


J P Crawford Maj AI C US Arah Washington, D C 


O ECENT liteiatiue contains mimeioiis ai tides on agianulocj tosis and like 
^ conditions In but a few instances bavc theie been noted any increase in 
tlie inAeloc3tes and jmeiiilcs in the ciiuilatuift blood Robeits and Kiacke^ 
ICerlin,- Betliell,^ Jackson/ Schilling Jackson states “During coiivales 
cence fiom agiaiinlocA tosis thcie ma\ be, and nsnallj is an outpouring of 
mjelocvtes but this stage is soon passed and tlinioal iinpio\ement is evident 
comcidentalh ” 

It IS possible that we liaAe been icljiiig too inneh on the technician who 
maj or maj not be qualified to make aeciuatc differentiation of the vaiious 
Avliite blood cells, especiall} those foims which aie not encounteied in most 
dailj loutine examinations Or peihaps some qualified individual maj be 
come interested, make a few wliite blood counts and tlien turn the work ovei 
to the technician, thus missing the true pictiue 

The oxjdase lonction iii doubtful cases is a Aaluable aid Tlie method, as 
given by Giiham,® is simple and was used as a check on tlie Wright’s stam in 
the two cases lepoitcd m this papei During the period wheie there were no 
segmented and staft foiras piesent the dfferential count of the gianulai and 
nongiaiiulai white blood cells was almost identical when the oxvdase reaction 
was conipaied with slides stained bj Wright’s method The mvelocjtes and 
juveniles gave a veiv cleai pictiue with led brown granules in the cjtoplasm 
when stained b> the Giaham method 

Kiackc' states “The teun agianulotv tosis means an niciease in the 
numbei of immatiue gianulai cells, vilieieas grannloej topcnia expi esses a 
deciease of gianular cells ” These two cases developed an inciease in the 
numbei of immature gianulai cells At the same time theie was a maiked 
deciease or absence of adult segmented and staff fonus 

The following is the histoij and findings of these two patients (The 
medical tieatment of tlie cases foi the agianulocj tosis was uiidei the super 
vision of Alajoi II C Dooliiig, Medical Coips, U & Aimj ) 

CASE PEPORT 

C\si 1 — (T-ible I nntl Clnrt 1 ) An ulult white m'lle, igcd twentj -seien jear-^ weight 
140 pound*^ well de\elopel and nouTislcd 

His prcMOus lii'«torj showed that he was treated for gonorrhea m the carU part of 
Octobei 1934 On the twentj ninth of the same montii he developed a chancre on his penis 
the dark field being po itive for Treionema paUidum Antisa-philitic treatment was begun on 

•Ilecci\c(l for publication Januarj 3 1936 
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the same day, consisting of 0.1 gm. bismuth salicylate intramuscularly and 0.6 gm. neo- 
arsphenamine intravenously. One iveek later a second treatment was given, increasing the 
neoarsphenamine to 0.9 gm. Two days after the second injection there was noticed a macular 
eruption scattered diffusely over the entire body. Three days later the eruption was of a 
deeper color witli some itcliing, and the conjunctiva was congested. 

At this time his blood chemi.stry was within normal limits. The icteric index was 3. 
Tlie direct and indirect Van den Bergh tests wore negative. The white blood count was 
5,600; differential 01 per cent segmented, 4 per cent staff, S per cent juvenile, 0 per cent 
eosinophiles, 12 per cent lymphocytes, and 9 per cent monocytes. 

By ISTovember 12, the patient being apparently well, it was decided to continue the 
antisj’philitic therapy. Bismuth 0.1 gm. and neoarsphenamine 0.5 gm. were given. There 
was no evidence of any reaction and seven daj-s later the same treatment was repeated. This 
made a total of 1 gm. neoarsphenamine in eight days. 

Five days after the last treatment he was readmitted to the hospital with a diagnosis of 
e.xternal hemorrhoids. He had been doing duty for the past twelve davs. 



Physical examination on admission was essentially negative, except for a slight redden- 
ing of the throat and some hj'pertrophy of the tonsils. There were no ulcerations on the ton- 
sils or gums. There were three small external hemorrhoids present. 

On admission the temperature was 97.4” F., pulse 128, and respiration 20. At 8 P.M. 
the temperature was 102° F. The following day he complained of marked weakness and 
seemed acutely ill. His temperature was 104”. Upon reexamination, the only positive findings 
were the congested pharjmx and the external hemorrhoids. A blood count revealed a total of 
4,900 white cells. There were no segmented cells present, but there were a considerable num- 
ber of myelocytes and juveniles. The patient was transferred to the Medical Service with a 
diagnosis of agranulocytosis following antisyphilitio treatment with neoarsphenamine. 

The treatment consisted of nucleotide (K-96) and glucose intravenously. The nucleotide 
was given for eight consecutive days. Liver extract was started on the second day, both intra- 
muscularly and orally. He continued to have a high temperature for nine days. During this 
time he seemed prostrated and the gums and mucous membrane of the pharynx became 
markedly ulcerated. The breath was very foul. The liemorrhoids ulcerated and disappeared 
as if they had been burned off with a cautery. 


PER cent 




CRAWFORD BLOOD PICTURE IN TWO CVSES OP AGR\NULOC\TOSlS 


159 


The patch test \Mth neoarsphenamme was negative on t«o different dajs The fragility 
test revealed a slight meteaso in the resistance of the red blood cells, hemolysis beginning in 
0 42 and complete in 0 30 per cent saline 

The clinical cour<5e clo'clj paralleled the change in the blood picture, the patient im 
proving markedly as the «iegmented and staff forma returned to the circulating blood This 
ca'se was more ‘severe than Ca^e 2 and it is interesting to note that there were a greater number 
of mjelocjtos and 3U\eniles and less eosinophiles and basophiles than in the second case Also 
lie did not shon as marked an increa'^e m the segmented forms during recover} as Case 2 It 
was also noted that the staff forms appeared before the 'segmented There Mas onlj one staff 
and no ‘•egmented forms noted during the first “even daj** 

Table I 


Case 1 Total White Blood Cells and Bifierential Count 


DATE 

TOTAL 

COUNT 

BASO 1 
rillLES 

EOSINO 

1 MULES 

ilYKLO 
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11/24/34 
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2 

55 
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15 

O 

1 

25 
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1 


52 

26 

1 1 
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2G 

3,500 

1 


47 
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14 
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72 
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16 

7 


28 ! 
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1 

53 
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24 

4 

4 
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1 

1 

31 
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33 

5 


30 
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2 

2 

34 

36 * 



20 

0 


12/ 1/34 ; 
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1 

4 

23 
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2 

1 

37 

3 


2 

4,350 

1 
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16 

32 

9 

1 

29 

C 


3 
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1 

11 

17 

24 

9 

4 

31 

3 


4 
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4 
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22 

13 

8 

28 
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S 
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1 

1 

21 

15 

14 

24 

22 



7 

6,500 



0 ' 

23 

0 
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29 
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2 

7 1 

15 

10 

40 

24 
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11 
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2 
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12 

11 

37 
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24 
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13 
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7 

9 
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2/14/35 

9,950 

1 

2 


0 

d 

49 

34 

5 



In the graphic Chart “1” the mjelocytes nnd juvenile"* and the staff and segmented are 
grouped together The clinical course of the patient corresponded with this grouping and as 
the staff and segmented increased and the myelocytes and juveniles decreased, the condition of 
the patient improved accordingly 

Case 2 — (Table II and Chart 2 ) Patient 2 was a white male, aged nineteen, weight IbO, 
a soldier, well developed and nourished He had bronchopneumonia ten years ago and the 
usual diseases of childhood He contracted gonorrhei m April, 1934, and was admitted to the 
hospital m October, 1934, for dironie urethritis It was then found that hi"' ^\asse^maEH and 
Kahn tests, repeatedly, were strongly positive He was therefore started on antisyplulitic 
treatment as follows Oct 14, 1934, 01 gm bismuth salicylate and 0 5 gm of ncoarsphena 
mine October 21, the same amount of bismuth with 0 9 gm of neoarsphenamme November 3 
tins was again repeated Tins made a total of 2 3 gm of neoarsphenamme over a period of 
twenty one days There were no reactions following the first two treatments However, from 
the time of the last treatment he had been feeling weak, ha' mg a mild “oro throat He had 
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the same day, consisting of 0.1 gm. bismuth salicylate intramuscularly and O.G gm. neo- 
arsphenamine intravenously. One week later a second treatment was given, increasing the 
neoarsphenamine to 0.9 gm. Two days after the second injection there was noticed a macular 
eruption scattered diffusely over the entire body. Three days later the eruption was of a 
deeper color with some itching, and the conjunctiva was congested. 

At this time his blood chemistry was within normal limits. The icteric index was 3. 
The direct and indirect Van den Bergh tests were negative. The white blood count was 
5,000; differential 01 per cent segmented, 4 per cent staff, 8 per cent juvenile, 0 per cent 
eosinophiles, 12 per cent lymphocytes, and 9 per cent monocytes. 

By November 12, the patient being aiiparently well, it was decided to continue the 
antisj-philitic therapj-. Bismuth 0.1 gm. and neoarsphenamine 0.5 gm. were given. There 
was no ewdence of an 3 ' reaction and seven da 3 's later the .same treatment was repeated. This 
made a total of 1 gm. neoarsphenamine in eight da 3 ’s. 

Vivo days after the last treatment he was readmitted to the hospital with a diagnosis of 
external hemorrhoids. He had been doing dut 3 ’ for tlie pa.st twelve days. 



Physical examination on admission was essentially negative, except for a slight redden- 
ing of the throat and some hypertrophy of the tonsils. There were no ulcerations on the ton- 
sils or gums. There were three small external hemorrhoids present. 

On admission the temperature was 97.4° P., pulse 128, and respiration 20. At 8 P.M. 
the temperature was 102° F. The following day he complained of marked weakness and 
seemed acutety ill. His temperature was 104°. Upon reexamination, the only positive findings 
were the congested pharynx and the external hemorrhoids. A blood count revealed a total of 
4,900 white cells. There were no segmented cells present, but there were a considerable num- 
ber of myelocytes and juveniles. The patient was transferred to the Medical Service with a 
diagnosis of agranuloc 3 'tosis following antisyphilitic treatment with neoarsphenamine. 

The treatment consisted of nucleotide (K-96) and glucose intravenously. The nucleotide 
was given for eight consecutive da 3 's. Liver extract was started on the second da 3 ', both intra- 
muscularly and orally. He continued to have a high temperature for nine da 3 ’S. During this 
time he seemed prostrated and the gums and mucous membrane of the phar 3 ’nx became 
markedly ulcerated. The breath -was very foul. The hemorrhoids ulcerated and disappeared 
as if they had been burned off with a cautery. 
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Other Kboiatorj findings were thioit culhire posvti'e tor liemohtic sstreptococci and 
neg'xti\c for Vincent's organi^-ms during the ntute stige A blood culture taken November 10 
was negati^aj The icteiic indc\ No%embei 13 was 3 75 A patch test with neoarsphenamme 
was markedly positive November 13 However, this test repeated after his recover}, Janu 
ir} 20, was negative The urine w i*» within the noimil limits The fragilitv test showed 
a slight incrca«ed fragilitj of the red blood cells hcmolvsis beginning in 0 48 and complete 
in 0 34 per cen* saline Man} difTercnt battena were found in «niears tal en from the ulcers 
during the period November 10 to 12, vet no wlute blood cells were prc'sent 

Table II shows the progress of the blood count with special reference to the differential 
white cell count It shows a marked ■’hitt to the left (Schilling in lex) with a later shift to 
the right as the patient improved Duung convalescenct theie was a marled h}perleucoc}'to'?is 
involving the segmented, staff, and juvenile forms the highest count being about eight da}s 
after his first signs of improvement 

Chart 2 gives a grouping of the segmented anj stiff and the nijeloc}'tcs together, charted 
with the total white cell count 
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Note Under misceJlaneous were noted 1\ niplioblasts and basket cells Blood platelets 
decreased in numbci about one half foi first four da>s platelets being markedly increased 
m &iz« mnn\ as large ns red blood celN Fiom Novembei 13 on the platelets weie markedly 
increased in nunibet and showed marked aariitions Jn size 

The rel bloou count was normal IhroiiRhout being from 4 500 000 to 5 000 OOO The cosin 
ophites and bashophtles picsent during the first five dajs were of the juvenile tjpe 


COMMENT 

It Mill be noted that these patients came to the hospital without ulcera 
tne lesions and developed them later One patient was admitted with ex- 
terna) lienioiilioids that iilceiated and complete)} sloughed about t)ie sixth 
da.v aftei admission Theieioie, it seems probable that the iilceis on the 
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been doing his regular duty, consisting of the rather stienuous ca\alrj drill. On the morning of 
Noi ember 9, ivhile at drill, this being six dajs after his last intra^cnous nooarsphenaraine, he 
became dizzy and dismounted from his horse. He had a few chills, vomited, and then de- 
\ eloped a seiere headache, together uitli a pain in his chest. 

On admission to the hospital he was acutelj ill. His skin was flushed, his respirations 
were 30, temperature 101° H., and pulse 120, being full and regular. He was semilethargic, 
and could be aroused with difficulty to answer questions. He was slightly irrational when 
aroused. There was a foul odor to his breath and his throat was red. The gums were of 
normal appearance. The tonsils wore moderately inflamed, but there weie no ulcers present. 
No enlarged glands were noted. The heart sounds weic clear, and there were no murmurs 
present. There was a slight dullness at the right base with decreased breath sounds in this 
region. The abdomen was scaphoid. The Incr and spleen were not palpable. He was there 
fore put under observation for pneumonia. 

The X ray revealed only a residual of an old pneumonia, and compaicd with the films 
taken on his release, two jears ago, there were less markings. There was no evidence of any 
acute process in the lungs. However, a blood count was made and the total wliite count was 



3,800 with only two segmented cells per hundred noted. Tlieio were a considerable number of 
juveniles and myeloejtes present. 

The next day, November 10, his condition was grave. His throat was red, jet there were 
no ulcerations on the gums or tonsils. He was given 10 c.c. nucleotide (K-96) intramus 
cularl}’. He was nauseated during the entire daj' and could not letain his food. Tliirtj’ cubic 
centimeters of 50 per cent glucose was given intrav enouslj . On this daj', not a single seg 
mented cell could be found on the slide. The total count was 2,700 and 10 mj’elocjtes and 57 
juveniles per 100 were noted. 

The following daj, November 11, the same tieatment was repeated with the addition of 
an antiseptic gargle and mouth wash, as he was developing a slight ulceration on the gum 
margin. He was retaining some food. One segmented pei hundred white cells was noted. 

The fourth daj’, Novembei 12, the same treatment was continued with the addition of 
liver. The ulcerations on the gums had incieased. The temperature which had been 101° 
on tlie first two daj’s was now 102.2° and there appeared 13 per cent segmented forms in the 
blood smear. From this time on he made a rapid reeoveij’, the improvement paralleled the 
iimrease in the segmented and staff forms in his blood snieais 

The temperature continued to show a slight afternoon elevation during his stay in the 
hospital. 



CRAWFORD BLOOD PICTURE IN TWO CASES OF AGR VNULOCl TOSIS 1G3 

Tlieie aie cases wheie it seems ■veij piobable that the toxic products of 
baeteiia maj cause disfunction of the bone maiiow Ho\\e\ei, one must 
coiisidei that the bone mairow may be abiioimal fioin tlie start from \aiious 
causes Peihaps alleigi lu the foim of sensitivitj to ceitain diugs niaj plaj 
ail impoitant pait 

Tlie following case is an example 

A white male, agetl sixty two year'!, was admitted to the lio<?pital two days after going 
to a chiropodist who pared a corn from his foot When admitted he was «oriousli ill His 
temperature was 105® F and his pulse rapid The blood counts ie\ealed 500 to 1,000 wliite 
blood celh, all of which wore small Ijmphocjtes A blood cultuie was positive for hemoljtic 
streptococci He died four dajs after the chiropodist attended lum Death in tins ease was 
probablj due to ''epticemia, as four da>s with no phagoejtes present m the blood stream and 
no other complications would bo the exception However, a poor functioning bone marrow 
mav have been the ba‘!ic cau'se 

A pel son wlio pationized the clmopodist miglit also patronize the coiiiei 
diug store and use dings that might be dangeious Ceitam dings aie known 
to affect the bone maiiow and with a loss of the phagocjtes, bacteiia maj 
invade an} paxt of the bodj The histoiy as to the use of diugs was not 
obtained in this case as little was known at that time witli legaid to these 
harmful diugs No\r that it is a well established fact, an attempt to elicit 
the liistoij of diug admniistiation should be made in these cases 

Patients 1 and 2 weie probably allergic to neoaisphenamine One gave a 
maiked positi\e patch test The othci de\eloped an allergic tjpe of leaction 

Anothei patient was obsoi\ed bi me two ieais piOMouslj He was sen 
sitne to neoaisphenamine and de\eloped a leaction eieiy time it was gi\en 
It was si\ months befoie Ins blood pictuie returned to noimal He was also 
sensitne to quiimie This patient was gneii quinine to deteimme what effect 
it might have on his blood pictuie Roth® states that quinine causes a pio- 
nounced leucoeytosis, at fiist there is an incicase m the numbei of limiiho 
Cites which he belieaes is due to couti action of the spleen and limphatic 
tissue, but latei there is an increase in the uumbei of polimoiphouuclear 
cells Quinine in tins case, in doses of 5 gi thiee times daili, was given ovei 
a period of six dais Theie was an increase in the segmented cells during 
this period Howexer, as tins man was seiisiti\e to quiinne as well as neo- 
aisphenamine, tins treatment was discontinued 

CONCLUSIONS 

Two cases aie pieseiited, following tieatment with neoaisphenamine, with 
an inciease in the cuculatmg mielocites and jineniles and a decrease in the 
numbei of segmented and (stab) staff foims with a raaiked shift to the left 
in the Schilling index 

1 As these patients were admitted with no ulceiatne lesions and latei 
theie appealed a disintegration of the tissue where pathogenic bacteiia aie 
in intimate contact with the mucous membranes, nameli, the gums, tonsils, 
and anus, it is piesumed that these lesions weie due to the absence of the 
phagocites (the segmented and staff foims) from the circulating blood 
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2. Smears taken from the lesions revealed only bacteria and debris, there 
being no ivhite blood cells iiresent. Therefore, the bacteria flourished during 
the absence of the phagocytes. 

3. Myelocj’tes and juveniles aiiparently have no protective value in com- 
bating local infections, there being a considerable number of these foirnis in 
the circulating blood before and during the time tliat the ulcerations ap- 
peared and progressed. 

4. The segmented and staff forms, by means of their flexibility, may pass 
through the capillary ivalls and act as phagocytes, ivhereas, the myelocytes 
and juveniles with their large single nuclei, were unable to pass between tlie 
intercellular spaces. 

5. From the standpoint of the clinician, the granulocyte count made ac- 
cording to Schilling, might be divided into two main groups, i.e., those cells 
possessing phagocytic powers (staff and segmented), and those having little 
if any phagoejffic powers (myelocytes and juveniles). 

6. With this grouping it was noted that the clinical picture of the patient 
corresponded with the charts. That is, there was noted a marked improve- 
ment in the patient when the staff and segmented forms appeared in the cir- 
culating blood and the myelocjffes and juveniles decreased in numbers. 

7. It is not probable that the nucleotide was the factor causing the 
myelocjffes and juveniles to appear in the circulating blood, as these forms 
were present in increased numbers before the nucleotide was given. 

8. The neoarsphenamine ivas the cause of the condition by its effect on 
the bone marrow. 

9. These patients were probablj'' allergic to neoarsphenamine. 
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STUDJJiS ON THE CIRCULATION THE DYE INJECTION METHOD' 


The Effect of Digitalis Upon P\tients With Nor'mal 
Caudjo^ascdi A n SysfEirs 


John Walker Moore, MD, and J Mlrpii Kinsman MD, Louisville, Kt 


T^IGITALIS has been knovn foi mam %cais as the so^elclgIl lemedj foi 
^ heait disease The inccliainsm of its action on the ciiciilatoij sjstem m 
health and disease lias heen the subject of nuraeioiis m\ estimations In simple 
perfusion expeiiments the effect of digitalis upon the isolated fi og oi mam 
malian heait is that the oigan empties itself more completelj In the more 
intricate expeiiments as the heart lung piepaiation in the dog, Cohn and 
Steele^ haie shoun that the administration of tlieiapeutic doses of digitalis 
to the failing and dilated heait causes an mciease in minute output, uheieas 
in the case of the healthj heait, noimal in size, the opposite is true Thej felt 
that the effect on the tone of the heait is the outstanding phenomenon They 
refer to tone as meaning the diastolic ^olume of tlie heait, tlie length of the 
fibers in a given case or the fitness of the muscle fibeis 

Abundant cMdence lias bccu foithcomnig in leeent 5 ears to show that 
the whole storj of the action of digitalis in the bodj cannot be adduced fiom 
experiments upon isolated oigans, but latliei upon the inteiTU station of the 
changes that occui in the intact oigamsm aftei leadjustments liaie taken 
place in the bodj’ as a whole 

In the noimal dog, Hanison and Lconaid,- Stouait and Cohn,® and Dock 
and Tainter^ found a deciease in output following the administration of digi- 
talis Stewart and Cohn aie of the opinion that the drug acts primarily upon 
the heait and that the decrease in output is the consequence of the heart be- 
coming small, wlieieas Dock and Taiiitci express the opinion that the decrease 
in output is the result of the constricting action of the drug upon the hepatic 
veins Thej believe tliat in the dog, tlie constiiction is at the caval openings 
of the veins, whereas in man and cat, the constriction occnis in the hepatic 
vein radicals As pi oof of their contention they cite expeiiments which show 
a fall in light aiiiicular pressnie and a simultaneous rise in poital vein pres- 
sure and liver engoigemcnt following the administration of digitalis 

It would appeal, theiefoie, in the light of the abo%e conclusions, that the 
phaimacologic action of digitalis in the bodj of the dog is stiU open to further 
investigation 

In the noimal human being the studies of the action of digitalis have 
been limited principallj to the caidiae size and output, venous pressure, 
\elocity of blood flow' and total blood lolume Following the administration 
of tins drug, Burwell and others," using the carbon dioxide method, and 
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Bcsulis . — Table 1 slun\,s a sunmary ni tiie findings. Witli the except : 
of the pulse and the blood piessure each value in every ease has a ccIde 
sboxving the jieieeul.ipre of the initial normal, and Fig. 1 is coiisfmtM t 
show the median, as xxell as the case distribution of each factor in tetc. c! 
percentage of the initial normal. It will be seen in glancing at Far ItL' 
some of the factois show a rather decided deviation fiom the noimalffid’' 
values; at the same time the scatter of the individual values is qmle t 
prominent. 

Effect on Venom — Tlie median veiions pressure of the gro^p" 

loxving digitalis theiaps is deeidedly deerc-tsed, being 01 per cent of EjEci 
The changes range tiom JO to 1.10 per cent of tlie initial noniial 

The eases whieii slmw no change or a decrease in venous pres'-ure lil-r.- 
.shox\ no change or a deu .isf in the flow. Case 180 is an exception 
shons a marked incrc,is( m xenons jiressnri". as well as a iiiaiked iiicrti-^ ’ 



initial^onnal lnt< n\ I i(lon<-I>(j) of tlio xailoiia fii( loi-a In 

Heart Te ’^Voilc. riov pi-i minute times mean 

m heart aha 1 Kr. I’l . Sproino rmxltv of if-"’ ,„i.a 

ana point of cnmniin tmulillnj: blood luU\-tfii point of injection ( 

VI «anipnnfr (fomonl irlM\) 


nuTfl eases of the groups xxhen the 

nnf plotted against each other there exists a elose linear rchih® 

^ot more than 70 per cent of the cases (Fig. 2 A). 


studiWr^*^ correlation hetxxcon venous pressure and 

Wood hiT^”1^'’ ''''■Weity of blood lloxv, the stroke volume, the ' ^ 

gravity 0 / 1 ^^ xolnme. the hcait aiea > 

gravitj of the plasma, or the xvork. 

the ve/oTitv of there is a tendency to 

there is no COT, “cvevthcloss the changes ate 1 

are from 72 

In 80 nm ””tial normal. 

00 per cpnt 

flow and heart aiea 

aiea (Pig 2 gx 
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Effect on Stroke Yolunic. — The median stroke volume is increased to 110 
per cent of initial normal. The deviations are from 67 to 159 per cent of initial 
normal. There is no correlation with the other factors. 

Total Blood yo^amc.— Only five eases were determined in this series. There 
is a tendency for the total circulating blood volume to be increased. This is 
not in keeping with the findings reported by Wollheim; nevertheless, the con- 
ditions are hardly comparable, in that he injected the digitalis and made his 
determinations soon after the injection (twenty minutes), whereas ivith us 
the drug was given bj* mouth, and the determination was made twenty-four 
hours later. 

In four of the eases there is a striking linear relationship between the 
total blood volume and the volume in the heart and lungs (the circulating 
blood between the point of injection [antecubital vein] and the corresponding 
vessels to the point of sampling [femoral artery]). Tlie latter we have termed 
V (Fig. 2 E). The V in four of these cases is decreased in about the same 
proportion as the circulating blood volume in the greater circulation is in- 
creased. It is evident that the engorgement is either in the extremities or in 
the splanchnic area. 

Reart Area and Work. — The percentage of deviation from initial normal 
in each of these two factors has a scatter which causes the median value of tlie 
heart area to fall near the initial normal, whereas the median for work falls 
well below. However, when the values are plotted against each other, we find 
that seven out of the ten eases show some linear correlation (Fig. 2 C). There 
is no correlation of the other factors with work. 

Cell Volume and Specific Gravity of the Plasma. — The median values of 
these two factors show little or no change following the administration of 
digitalis (Fig. 1). The scatter of the indmdual cases in the cell volume is from 
81 to 116 per cent of initial normal, and in the specific graAuty of the plasma 
from 84: to 116 per cent of initial normal. There is some correlation between 
the cell volume and the specific graA'ity of the plasma (Fig. 2 D). No such 
correlation exists Avith the other factors studied. 

COMMENT 

In revicAving the literature of the action of digitalis on the human being 
Avith normal eardioA’ascular system, one is impressed Avith the decided diA'er- 
geuce of opinion by some of the most outstanding Avorkers in this field. We 
find that one school of thought stresses the action of the drug upon the heart, 
Aidiereas another school emphasizes its action upon the peripheral circulation. 
The methods Ave have used in the studj’’ of hemodynamics have the advantage 
of determining almost simultaneously AA'ithout change in the position of the 
patient, the A'enons pressure, vital capacity, Amlocity of blood floAv, floAV, total 
blood volume, etc. 

Our results shoAV that tAveiity-four hours after the oral administration of 
fairly large doses of digitalis, the heart area may increase, decrease or remain 
unchanged. The floAv on the ndiole is diminished, though some eases shoAV an 
increase and others are unchanged. There is, hoAvever, some correlation be- 
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tween heait aiea and f^o^\ The total circiilatiiij; blo)d \olume, as A\ell as 
the \olume in lieait and lungs (V) has a tendenc\ to be niei eased and m both 
there is a faiih iMde spiead in •values The signiftcaiit finding, however is 
the stiiking Imeai lelationship that some of the eases sliovr between these two 
factois In foiii out of si\ cases the change in total ciionldting blood volume 
exceeds the change in blood in the lieait and lungs (V) bv 20 to 30 pei cent 
These findings seem to piove that in some eases at least the capillarj cioss 
section in the gieatei circulation is incieased over that of the lesser cncula 
tion, and tend to uphold tlie contention of Dock and Taintei that the en 
gorgement takes place m the hvei oi splanchnic vessels 

SUMMARY 

1 In ten cases with appaientl} normal caidiovascnlar sv stems, the hemo 
djnamics was studied befoie and tvventv fom hours aftei the oral admniistra 
ticn of fiom one to one and two tenths giams of digitalis (digitoia tablets) 

2 the use of the dje injection output method, it was possible to deter 
mine simultancouslj the velocitj of blood flow the flow pei nimnte, the total 
cnculating blood volume, the volume of circulating blood in the lungs and heart 
(V), the cell volume and the specific gravitj of the plasma It was possible 
also to obtain almost at the same time and ceitainly without any change in 
position of the patient, the venous and arterial blood pressures, the vital ca 
pacitj and the caidiac silhouette area 

3 In all of the factors studied, it was found that digitalis raaj cause an 
increase, a decrease, or no change at all m the mdividunl values The meaian 
of anj gioup maj show a decided trend, neveitheless the spread about the 
initial noimal was prominent This was particularlj tine of the venous pres 
siiie and flow pei minute In the formei the mednn value was 60 per cent of 
the initial normal, whereas one case was 150 per cent of the initial noimal, in 
the lattei, the median value was 88 per cent of the initial normal whereas one 
ease was 121 per cent of the initial normal When the venous piessuie and the 
flow per minute aie plotted against cacli otliei tlieie exists a fairly close linear 
lelationship in about 70 pei cent of the cases 

4 There was evidence of some con elation between woik and cardiac sil 
honette aiea, flow per minute and cardiac silhouette area specific gravitj of the 
plasma and the cell volume, and total cnculating blood volume and the circulat 
ing blood volume m the lungs and lieait We believe the latter con elation is 
significant, in that it shows that digitalis iii some cases exerts a peripheral action 
to cause an inciease of cnculating blood in the gieatei cii dilation, though not 
necessaiilj associated with changes one waj or the othei in the flow per minute, 
venous piessuie oi velocitj of blood flow 
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TIIE relationship of VITAjriN C TO THE HEJrORRHAGIC 
DIATHESES* 


E J Stephens, MD, and Esteud E ITuvlei.I PhD Rochestcp, N Y 


’ I 'HE isolation and piepaiation of Mtaiuiii C in pine foim has stimulated 

inteiest in the antiseoibiitic iitamin m nniij ficIcK The stiiking lesponsc 
of the hemoiihagic manifestations of scunv to Mtamin C theiapy has led to 
the use of eeMtamic acid in othei types of hemonhage Pa\oiable ther- 
apeutic effects of the mtiaionous admiiustiation of ccMtamic acid haie been 
repoited in seieial types of capillai 3 bleeding, including that due to hemo- 
philia, thiombocjtopenic puipura, Schonlein’s purpuia and metioirhagia * * 
Our oivn experience in a senes of indniduals mth capillary bleeding of \a- 
rioiis types has been difficult to evaluate In many patients bleeding con 
tinned unabated’aftci the mtiavcnoiis administiation of 100 mg of cevitamic 
acid In others hemonhage ceased viithm a few hours aftei the injection In 
clinical observations of this tjpe the jyost hoc cujo pjoptci hoc argument is 
notoriously unreliable unless foitified by coufiimatoij evidence 

In the piesent study, clinical observations of hcmonhagic phenomena have 
been corielated with blood changes, capillaij lesistance, and the uunary ex- 
cretion of vitamin C before and during the piolongcd administration of large 
amounts of oiaiige puce 

Hams and Ray* have shown that the administiation of laige test doses of 
vitamin C to noimal individuals lesults in a maihcd increase in the uiinary 
excretion ciiiv e if the diet has been adequate In the “unsatiuated,’* scorbutic, 
or semiscoibutic subject, howevei, the uiinaiy excretion lemains low until 
saturation has taken place In this investigation, the cxcictiou of a large pro 
portion of ingested vitamin C has been assumed to indicate satuiation of the 
tissues with antiscoibutic mateiial 

Four patients with hemophilia and two patients with atypical chronic 
thrombocjtopenic puipura weic studied Aftci pielimmaiy clinical and lab 
oratory obscivations, each patient was given, m addition to the regular diet, 
a daily lation of orange juice equivalent to 100 or 200 mg of vitamin C 'With 
one exception (C ), the usual diet had contained an aveiage amount of anti- 
scoibutic foods Repeated obscivations of capillai’j resistance, twentj four- 
hour excietion of vitamin C, and blood studies weie made during the experi 
mental period Estimations of cevitamic acid in the mine were made by titra- 
tion with a standaidized solution of 2 6 dicliloiophenolindophenol according 
to a method described by Hams and Ray* CapiIIarj^ resistance was de- 
termined with a modification of the appaiatus desenhed bj Dalldoif ’ The 
cup was applied to the inner suiface of the uppei aim foi one minute, results 
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ivere expressed as the amount of negative pressure necessary to produce mac- 
roscopic petechiae. The method of Lee and White was used in determining 
coagulation time. Bleeding time was determined by the method of Duke. 

CASE REPORTS 

Case 1. J. K., a twentj’-year-old youth, had had repeated frequent hemorrhages into 
joints, muscles, skin, and mucous membranes, and episodes of hematuria since birth. Both he 
and liis brother, 3a., rvho also has hemophilia, have been studied and reported by Birchs 
with reference to the eSect of ovarian preparations. Neither lias had any glandular 
therapy since 1932. 

The patient was admitted to the hospital on ilay 4, 1935, because of an acute 
hemarthrosis of the left knee and massive hematoma of the left thigh. The coagulation 
time was 187 minutes; retraction and character of the clot were normal. The bleeding time 
was two and one-half minutes. There was a moderate degree of hj-pochromic anemia; 
platelets were abundant. Capillary resistance was 10 cm. Hg. After obtaining a twenty- 
four-hour specimen of urine to determine the basal level of vitamin C excretion, daily ad- 
ministration of 200 c.e. of orange juice was begun. Although saturation ndth the vitamin 



Fig. 1. — ^Hourly excretion of vitamin C after the intravenous administration of 100 mg. of 

cevitamic acid (Patient J. K.). 

was accomplished (Table I), repeated hemorrhages into joints, muscle, and skin continued 
at intervals of two or three days. The capillary resistance remained unchanged. The intra- 
venous administration of 100 mg. of cevitamic acid on May 22 resulted in a normal excretion 
curve (Fig. 1) and had no effect on the recurring joint and muscle hemorrhages. On May 28, 
after receiving 100 mg. of vitamin C daily for three weelts, a submucous hemorrhage into the 
larynx occurred, resulting in ditficulty in breathing and swallowing, and in hoarseness. The 
coagulation time was 230 minutes; the capillary resistance had decreased to 0 cm. Hg. The 
intramuscular administration of 15 c.c. of normal human serum and the transfusion of 300 c.c. 
of oitrated blood resulted in prompt cessation of the hemorrhagic manifestations for a period 
of about two weeks. Orange juice, which had been discontinued because of ditficulty in swal- 
lowing, was resumed on June 15. During the next two months repeated hemorrhages oc- 
curred, requiring three transfusions. After each transfu.sion, bleeding temporarily ceased and 
the coagulation time diminished, on one occasion from 163 to 31 minutes, on another occasion 
from 180 to 35 minutes. It is apparent that in this patient saturation with orange juice and 
the administration of vitamin C intravenously had no effect on the bleeding, the coagulation 
time, or the capillary resistance. 

C.VSE 2. — AV. K., brother of J. K. At the age of six months a hemorrhage occurred in 
the cervical portion of the spinal cord, resulting in paralysis of all extremities for nine months. 
Neurologic residuals still persist in the form of ptosis of the left lid and scattered sensory 
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cinngo, Tice mten il bobcera bw„orrJi,^,., of of tit b dj-l-tt natoT been more 

than 1 nmntl. All extremities slioned iioriiiinent letirnnli bu ,o rci ml mint Iieiiior 
rhages Tiio iiionllis before iitaiiiiii C studies ner I e„ in lieu) 1 been i ni issue I emor 
rhigo into tlic luuseles of tlio left fliiRli \s ills ubiiel i, i m .1 sinill subcutaneous 
ticmorrhagos occurred 

On Jhy 21, 1933, tlic clotting time ms li , i, nufes tli lot rctratfed m normal 

fashion The bleeding time ms three minutes llieio ms no ir n is [htelets Here abundant 
apillarj resistance ^\as 17 cm Hg Tliere In 1 !een no Inn rrlugic manifest itions for 
FGveral dajs Four liundred cubic centimeters ©f mange jm e w re aJ<^ed to the (Hill dief 
Six dajs liter, bleeding into the mu«:cles of tlio right thigli begin ml coutmued for about 
ten dajs The cipilhrj reMstinee on tliiee oceiMona dining t] js period remained it or 17 
cm Hg The excretion of large imountn of Mtinun C m the urme indicated that saturation 
with the vitamin had taken place at the time the blecling began (Table I) The coagulation 
time on June 15, after almost three nieks of high iitamin C intake, «as 130 minutes A1 
though orange juice was continued duting the next tivo months intermittent bleeding occurred 
from time to time During tins penoil two transfusions were required to control major hem 
orrhagic episodes 

Case 3 — "W P, a tliirti seicnjcarold man had had repeated attacks of hematuria and 
hemorrhage into joints and muscles since earlv childhood Botli he and his brother were 



Fig 2 — ^Tbe dailj Intake anl excretion of \ltamin C in a patient i Ith hemopliilia (av P } 
The open coJumns lepresent ceiJtumic aci I taken in the form of orange Juice The solid 
columns represent the U^cnt} four hour excretion of ceMtaiiiic acid in the urine The coaeula 
tlon time Is gl\en In minutes 

knoivn hemophiliacs A matcinal uncle had died of hemorrhage fodouing in injurj April 
30, 1035 the patient n is readmitted to lie hospital because of hematuria of ten dais’ dura 
tion The urine contained gross blood ami some albumin but showed no casts There was no 
anemia Blood coagulation time nas 250 minutes, clot retraction was normal Bleeding 
time was tno and one half minutes CapiUan resixtance was 7 cm Hg and remained between 
7 and 10 cm Hg during the period of obserxation The intake and urmarj excretion of vita, 
mm C are shown in Fig 2 No other flier ipj was gnen The urine began to clear within 
a few da\s, tlicre w is no evidence of macroscopic or microscopic hematuria after Hij 9 

It as apparent from the chart that the htmaturia cleared and the coigulation time*de 
creased somewhat during the period of Mtamin C adnumatration Howeier, it cannot be stated 
with certamtj that vit imin C was responsible for the improiement ob cried, inasmuch 
as proiious episodes of hematnna had cleared within a comparable or shorter period of 
time without antiscorbutic therapj It should be noted that the unnarj excretion of cevitamic 
acid (lid not begin to increase until sexeral dajs after the urine had completely cleared 
Orange juice w is continued after the patient was discharged from the hospital on June 4 
the coagulation time had increased from 80 minutes io Ub minutes A few daib later there 
was bleeding into tlio subcutaneous tissues of tlie scrotum 




376 


THE JOURNAL OF LABORATORY AND CLINICAL AIBDIOINE 


Tlie signilicance of the vitamin C excretion curve is not oiear. Saturation apparently 
did not occur until after largo amounts of orange juice had been given for ton days. In the 
majority of normal individuals, even after a diet partially deficient in vitamin C, increased 
excretion of cevitamic acid begins ivithin two or three days after the addition of large amounts 
of orange juice to the diet. In this patient, after saturation liad occurred, the response to 
alternate deprivation and addition of vitamin C was similar to that which has been observed 
in normal subjects. It is possible that factors as yet uninvestigated may have been re- 
sponsible for the apparent delay in saturation. A similar, but more prolonged, delay in the 
excretion of cevitamic acid has been observed in a patient with iiematuria due to acute hemor- 
rhagic nephritis. 

Table I 


i 

PATIENT 

1 TWENTY-FOUU-HOUB EXCRETION OP CEVITAMIC ACID IN MILLIGRAJIS 

CONTROL 1 

1 DURING ADMINISTRATION OP ORANGE JUICE 

REGULAR DIET 

SEVENTH DAT 

rOURTEENTH DAY 

TWENTY-FIRST PAY 

J.K. 

5.2 

95.5 

■■■■Ksinmn 


W. K. 

11.7 

121.0 


128.5 

W.P. 

14.3 

16.9 


73.5 

O.M. 

31.2 

57.4 

- 

72.5 

P.M. 

12.4 

34.7 

30.6 

30,6 

E. T. 

19.0 

i 49.5 

105.0 

- 


Case 4. — C. M., a twenty-eight-year-old man, was admitted to the hospital because of 
persistent bleeding following tootli extraction ten days before. A previous tooth extraction 
had been followed by persistent hemorrhage of ten days’ duration. There had been no other 
significant hemorrhagic phenomena. His usual diet contained very little fresh fruit or leafy 
vegetables. The patient’s brother, one maternal uncle, and three male maternal cousins were 
said to be “bleeders.” The physical examination was essentially negative except for mild 
oozing of blood from the tooth soclcet. A moderate degree of hypochromic anemia was 
present. Platelets were abundant. Coagulation time was twenty-five minutes; clot retraction 
was normal. Bleeding time was six minutes. A diagnosis of mild hemophilia was made on 
the basis of the blood findings and the family liistory. 

A compound pressure splint was applied to the bleeding area and 100 mg. of cevitamic 
acid were administered intravenously. Bleeding ceased within four hours. 

Pour days later 200 c.c. of orange juice were added to the daily diet. One week later, 
the bleeding time was six minute.s, coagulation time twenty minutes. After three weeks of 
high vitamin 0 intake, the coagulation time was forty minutes. The anemia improved with- 
out other therapy, and the patient gained weight. He volunteered the information that since 
taking orange juice he had felt better than for many years. There iras no change in the 
capillary resistance during the period of observation. The improvement in general health, the 
gain in weight, and the improvement in the anemia after adding orange juice to the, diet, 
considered with the previous dietary history-, suggest that this patient may have had mild 
vitamin 0 deficiency. Saturation with vitamin C, however, had no demonstrable effect on the 
coagulation time or the capillary- resistance. 

Case 5. — B. T., a twenty'-one-year-old man, had been known to have chronic thrombo- 
cytopenic purpura for at least three years. In addition to intermittent bleeding, there had 
been episodes of characteristic agranulocytic angina in 1932 and in 1933. In May, 1935, he 
had been free of hemorrhagic manifestations for about one year. During this period, how- 
ever, there had been persistent thrombocytopenia, without other demonstrable morphologic 
blood abnormalities. On May 28, hematologic observations were as follows: hemoglobin, 
16.2 gm. per 100 c.c.; red blood cells, 5,600,000 per c. mm.; white blood cells, 4,360 per e, mm., 
of which 58 per cent were neutrophilic granulocytes. Platelets were markedly diminished. 
Bleeding time was five and one-half minutes. Coagulation time was fifteen minutes; after 
twenty-four hours there was no retraction of the clot, which was very friable. Capillary re- 
sistance was 12 cm. Hg. Saturation with vitamin C was accomplished (Table I) by the ad- 
dition of 400 C.C. of orange juice to the daily diet. After two weeks, the coagulation time was 
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nmeteea minutes, the clot did not retract Bktdin^ time wu i!i\ nunuttb No significant 
change Ind tal en phcc in the hemoglobin red blood cells vhitcbliol cl’s or phtelefs Dur 
mg the period of obseiiation, the capillirj re istm e icinaincd bttnctn 12 and lu cm Hg 

Case G — F M, a si\t^ one jc ir old taipentci li d }>ctu 1 no \n to line clironie tJirombo 
cjtopenic purpura for at least five jears His clinn.il course had been cl aiactenzed by per 
sistent granulocitopeiua of aar}ing degree and bj episodes of bleeding and anemia For at 
least a year prior to the utanun C studies there had been frequent episodes of bleeding from 
the nose and gums, interspersed uith showers of petcehiao and tiaumatic ecchymoscs, so that 
at no time had he been free of hemorrhagic mamfe«-tations of one kind or another On Maj 
2S, 1935, there were scattered, fresh petecliiae m several areas and a recent ecclijonosis on the 
right arm Blood hemoglobin was 32 5 gm per 100 cc red blood cells numbered 4,430,000 
per c mm, white blood cells, 920 per c mni DifFcrenfial count was as follons eosinophdes, 
1 per cent, stab ncutropliUea, 1 per cent, segment neutroplules 2G per cent, Ijonphocytes, G9 
per cent, monDcjics, 3 per cent The platelets were markodlj diminished Bleeding time was 
eleven and one half minutes Coagulation time was nineteen minutes There was no retraction 
of the clot in twent} four hours, the clot was flabb} and friable Capillary resistance was 9 cm 
Hg The dailj administration of 400 c c of orange juice resulted in the excretion of almost 
three times as much aitamm C as during the control period indicating at least partial satura 
tion with the vitamin Frequent showers of peteehiae and small ccchymoses continued to occur 
If anything, hemorrhagic manifestations were nioic marked during the period of orange juice 
administration After two weel s of forced vitamin G feeding, the blood findings were as 
follows hemoglobin, 12 G gm per 100 cc , red blood cells, 5,010,000 per c mm , white blood 
cells, 1,160 por c mm Platelets remained markedly diminished Bleeding time was twelve 
minutes Coagulation time was twentj three minutes, without change in the character of the 
clot During the period of observation the capillarj resistance remained at 9 or 10 cm Hg 
High sitamm 0 diet was continued for three months without change in the frequency or se 
veritj of the skm and mucous membrane bleeding 

DISCUSSION 

Table I piesents e\idenee that satuiation iMtli Mtamin C ^^as accomplished 
in each of the si\ induiduals studied, ^Mtll the possible exception of T M 
The appaient delay an satuiation obseiaed in W P indicates the need for 
furthei investigation of the factois which dctoiniine Mtamin C excietion 
Patients -with hemophilia and vith tluombocytopenic piupiua apparently do 
not differ fioin noimal indniduals in then ability to cxcietc laige amounts of 
ingested -Mtamin C Confirinatoiy evidence of this is found in the repoit of 
Sehioedei’ vho obseived a noimal icspoiise to the administration of 300 mg 
of ascorbic acid in one patient a\itli hemophilia Finkle,® on the other hand, 
reports low values foi Mtamin C cxcietion in five cases of thrombocj’topenic 
puipura and in four cases of mctioiilngia It should be noted, however, that 
the prevuous dietaij histoiy of these patients is not mentioned and that results 
are expressed m teims of uiinar) conceiitiation of vitamin C, rathei than as 
the total amount excreted 

It IS appaient fiom the case reports that satuiation VMth vitamin C had 
no demonstiablc effect on the hemoiihagic manifestations In tluee of the 
patients with hemophilia and in one patient with thiombocv topenic purpura, 
hemoirhagcs lecuiied oi continued during the peiiod when large amounts of 
oiange juice weic being given The other two patients were in sjmptoniatic 
remission at the time the obseivations weie made No significant changes in 
the number of platelets, bleeding time clotting time, character of the clot, or 
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in capillary resistance were observed. These results suggest that there is no 
characteristic abnormality of vitamin C metabolism and no constant ther- 
apeutic effect of antiscorbutic material in hemophilia or thrombocytopenic 
purpura. 

It has been shown that the primary disturbance responsible for the hemor- 
rhagic manifestations of scurvy is a separation of the cement substances bind- 
ing the vascular endothelial cells.” Wolbach and others"’’ “ have demonstrated 
that the immediate effect of the administration of orange juice or ascorbic acid 
in experimental scurvy is the promijt deposition of intercellular material. 
Preservation of the integrity of the intereellular cement substance is ap- 
parently a specific function of the antiscorbutic vitamin. It is noteworthy 
that disturbances of the intercellular cement substance have not been de- 
scribed in hemorrhagic lesions other than those due to scurvy. Theoretically, 
therefore, vitamin C might be expected to have no effect on the capillary bleed- 
ing of the other hemorrhagic diatheses unless an associated vitamin deficiency 
of some degree were present. 

Instances of capillary hemorrhage due to mild or “subelinical” scuiwy 
may be more frequent than has hitherto been suspected. We have recently ob- 
served three individuals with gingival bleeding thought to be due to relative 
vitamin G deficiency. Consumption of vitamin C containing foods had been 
curtailed because of special diets or individual 2 )references. In each instance 
there was a historj^ of bleeding from the gums, occurring both spontaneously 
and after brushing. The gums appeared dusky, mottled, soft, and edematous. 
There were no symptoms or signs of hemorrhage from other sites. Bleeding 
time, coagulation time, blood counts, and platelets were normal. Large 
amounts of idtamin C Avere supplied in the form of 400 c.c. of orange juice 
daily. Although there was no significant change in the capillary resistance, 
the gingival bleeding diminished almost immediately and ceased entirely within 
a few days. Cessation of the bleeding Avas accompanied bj"^ an increase in the 
ui’inary excretion of cevitamic acid. In tAvo of these individuals the bleeding 
returned Avhen orange juice Avas omitted from the diet, disappeared AA’hen 
large amounts of Antarain C Avere again gh’en. In another instance the sub- 
cutaneous hemorrhages, Avhich had regidarly folloAved desensitizing doses of 
pollen extract gh'en to a young Avoman Avith hay fever, permanently disap- 
peared AAdien adequate amounts of orange juice Avere added to the diet. 

There are undoubtedly other types of capillary bleeding Avhieh may be as- 
sociated Avith inadequate Autamin C intake. Ilemorrhages in infantilism and 
marasmus haAm been obserAmd as a consequence of Autamin depriAmtion.® The 
“symptomatic” or “simple” purpuras, in Avhich morphologic blood changes 
are not demonstrable, should be studied from this point of vicAV. Slany pa- 
tients AAUth gastrointestinal and other diseases are given diets Avhicli contain in- 
adequate amounts of fresh fruits and leafy vegetables. Such indiAuduals might 
easily develop a relatiA-e A'itamin C deficiency unless care is taken to proAude 
orange juice or other suitable antiscorbutic material. The possible relation- 
ship of the bleeding of peptic ulcer to Autamin deficiency has not been immsti- 
cated. Harris and Eay‘ have suggested a test for subelinical scurA^y AA'hich 
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depends on the niin.iiy exeietion of c€\itamu jn id ,iflu a i ■'ssji o U st do^/' of 
Mtanun C The usults of the application of this ti st to \ uious types ol capd 
laij bleeding mil be of inteiest 


SUAIM VRl 

1 The effect of laigc doses of oniigi ]une has bion stidied m four pa 
lients vith hemophilia and in tno patients with chionic t]uorrthoc>topenic 
purpura 

2 Satin ation with Mtamin C had no effect on the Ijomoiih.nric manitcsta 
tions, the blood pictnie, oi the capillny lesistance 

3 It IS suggested that fa\oiable thciapeutic effects mtij be expected fiom 
the admiiiistiatioii of '\itamiii C onl^ in those instances of capilfiiy bleeding 
uhich arc associated with some degiee of \itainin C deficieiic\ 

Note Since the picpaiation of this commiinieatinn, Wiiglit and Lilien 
feld*- ha^e lepoited obsei\atioiis on the effect of the administration of 
ce\itamie acid to tluee patients with pnrpina and two patients with hemo- 
philia They expiessed the opinion that its -valno in the tieatment of tliiombo 
cjtopenic piupuia oi familial fiemojihilia is doubtful Hillei and Rhoads** 
obseiied a pcisistent use in the mimbei of tJnoniboei tes and complete relief 
of sjmptoms following the administiation of cc\itnmic acid to foui patients 
Pith idiopathic tJiiomboci topenic pnipma In two instances, clinicil impioTC- 
ineiit and inciease m tlie number of thioniboci tes wcie associated with an 
increased uiinar> output of a&coibic acid 

The authors wi^h to express their appiccistion to Dr Suuuol M Clau*'Cn for his interest 
in this studj 
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A STUDY OF DBCAMETHYLENEDIGUANIDINE BITARTRATE 

(ANTICOMAN)- 


Paul L. Ewing, B.A., M.S., Ph.D., and Haruy Segenreich, B.S., M.S., 

Chicago, III. 


TN 1931 and 1932, there appeared in the German literature^ descriptions of a 
proprietaiy substance called “antieoman” recommended to be administered 
orally in the treatment of diabetes mellitus, to reduce hyperglycemia. Prior to 
this time, attempts^ had been made to produce a substance which, if administered 
orally, would have tlie same effect as insulin. Many of tliese products have been 
shomi to be rather toxic or ineffective, A well-lcnoivn example of these attempts 
is “sjTithalin,” which is a guanidine preparation. 

In 1933, the chemical nature of “antieoman” was revealed to be decameth- 
^denediguanidine bitartrate. It is soluble in water and gastric juice, and may 
be prepared by first making a basic compound by melting a polymethylenebis- 
guanidine with the rhodonate of guanidine at 130° to 160° C. and treating with 
■alkali hydrate or carbonate. These basic compounds are then caused to react 
with tartaric acid.^ 

TOXICITY FOR MICE 

Meiliod. — 'We. first used a water solution of decamethylenebisguanidine bi- 
tartrate, the concentration of which was 5 mg. of the salt in 1 c.c. of the solution. 
In the experiments, ive used white mice weigliing between 15 and 20 gm. All 
injections were made subcutaneously. The mice were weighed daily, and the 
injections adjusted accordingly. Results are found in Table I. 


Table I 


MOUSE 

DOSE 

DOSE IN 
illLLIGRAMS 

TER 100 GSr. 

OP MOUSE 


RESULTS 

1 

1 c.c. 

o4 mg. 

Dead 

in 2 hours 

2 

0.75 

23 mg. 

Dead 

in 30 minutes 

3 

0.50 

15 mg. 

Dead 

in 1 hour 15 minutes 

4 

0,25 

7 mg. 

Dead 

in 2 hours 


Using a solution which contained 1.25 mg. of the salt in 1 c.c., we obtained 
the results as shoivn in Table II. 

Discussion .- — ^YHien large doses are given, as in Mice 1 to 4 inclusive, about 
one hour previous to death, a coiwulsive type of reaction could be elicited by 
the slightest stimulus. This may be similar to the sj^mptom complex observed 
in cats, produced bj' dimethyleneguanidine, and almost identical with spas- 

♦From the Laboratorj' of Pharmacologry, University of Illinois College of Medicine. 
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mophilia in children. This might be explained on the basis that guanidine 
produces symptoms similar to parathyroid tetany^ Fiom the results obtained 
with mice, it is to be noted that 2 25 mg of decamcthylenediguanidine bitartrate 
per 100 gm. of mouse can be injected and the animal ^\lU remain alive for at 
least twenty-four hours. However, a dose of about 1 0 mg oi salt pex 100 gm 
of mouse is the largest dose that can safely be m;}ccted daily for any appreciable 
period of time. 

Taeie II 


MOUSE 

DOSE 


AVERAGE DOSL 

IN aiC ITI. 

100 G3t OF 

MOUSE 

RESULTS 

8 

1.0 c c. 

05 : 

mg 

Dead in 3 hours 

7 

0.75 

57 

Dead m 20 hours 

6 

05 

3.1 


Dead m 20 hours 

12 

03 

2 24 


Dead m 48 hours 

5 

0 25 

1 8 


Living 

11 

03 

25 

Injected daily for 
two da>s 

Died 

10 

03 

22 

Injected daily for 
three dav& 

Died 

9 

03 

20 

Injected daily for 
three dajb 

Died 

17 

03 

22 

Injected dailj foi 
tno days 

Died 

16 

03 

20 

Injected dailj for 
three daj*< 

Died 

21 

03 

20 

Injected daily for 
three days 

Died 

13 

03 

18 

Injected daily for 
fi\e days 

Died 

14 

015 

13 

Injected daily for 
four days 

Living 

15 

03 

22 

Injected on alternate 

Living after 3 injections 

18 

03 

19 

Injected on alternate 
days 

Died after 3 injections 

19 

0.15 

0 95 

Injected daily for 

17 days 

Died 

20 

015 

104 

Injected daily for 

17 dajs 

Died 


Conclusions from these expenments on mice: The largest dose of decameth- 
ylenediguanidinc bitartrate that can be used for subcutaneous injections is 
2 25 mg per 100 gm of mouse for a single injection; 1.0 mg. per 100 gm. of 
mouse for repeated daily injection. 

TOXIC AND GLYCEMIC EFFECTS ON NORMAL BABBITS 

Methods . — The rabbits used in these experiments ^\elc starved for a period 
of twenty-four hours previous to the administration of the drug, and no food 
was given during the experiment The diug was administered tliiougli a stomach 
tube. One cubic centimeter of blood was drawn from the marginal ear vein for 
sugar determination, a modification of the Folin-Wu method being used.^ Re- 
sults are found in Table III. 
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The effect of the salt on the blood sugar of rabbits when injected sub- 
cutaneously was then observed. A 4 per cent solution was used. Results are 
found in Table IV. 

Observations . — Rabbits 17 and 29 died in convulsions when their blood sugar 
dropped to 36 and 22 mg., respectively. Microscopic sections were made of the 
kidneys and livers of Rabbits 15, 17, and 29. Tissues were taken immediately 
after death. 

Table III 


RABBIT 

WT. IN 

KG. 

BOSE 

PER KG. 

NORMAL 



BLOOD 

SUGAR 

IN MO. PER 100 C.C. 


1 HR. 

2 

3 

4 

5 

7 

24 

28 

1 

2.2 

Control 

105 

81 

91 

80 




140 


2 

2.0 

20 mg. 

118 

85 

94 

72 




85 


3 

2.4 

20 

111 

103 

112 

96 




69 


4 

2.3 

Control 

119 





99 

117 



5 

1.9 

20 

113 





93 

103 



6 

2.5 

20 

133 





129 

129 



7 

2.6 

Control 

129 

no 

102 


120 

116 


94 

91 

8 

3.0 

24 

116 

120 

118 


105 

109 


98 

89 

9 

2.3 

24 

120 

112 

116 


115 

107 


95 

96 

10 

2.6 

24 

127 

108 

120 


no 

113 


94 

84 

11 

2.5 

30 

no 

98 

113 


104 

113 


86 

82 

12 

2.3 

30 

119 

102 

111 


114 

93 


75 

76 

13 

1.6 

40 

104 

78 



83 




83 

14 

2.8 

40 

98 






86 

99 


15 

1.4 

50 

100 

58 



57 


Died 



1C 

2.0 

50 

101 






80.3 


Died 


Table IV 


RABBIT 

AVT. 
IN KG. 

DOSE 

PER KG. 

NORMAL 

BLOOD SUGAR IN MG. PER 100 C.C. 

1 HR. 

2 

19 

9 


m 

m 


m 


m 

m 

32 

42 

48 

17 


6 mg. 



■ 

■ 

■ 

m 

m 

■ 


B 


B 

B 

■ 

■ 

■ 

18 

3.1 

9 



■ 

■ 

■ 

m 

m 

■ 


■ 

■ 

■ 

■ 

■ 

■ 

■ 

19 

2.8 

Control 

89 

94 







109 








20 

2.4 

3 

104 


121 

130 

145 







108 

90 

88 



21 

3.1 

5 

106 


119 

102 

132 







112 

121 

111 



22 

2.8 

Control 

105 


95 

98 

121 







104 

97 

100 



23 

2.1 

Control 

105 





90 

88 

97 


104 





94 

100 

24 

2.3 

3 

103 





118 

120 

125 


125 





125 

131 

25 

2.8 

o 

98 





114 

94 

108 


101 





116 

121 

26 

2.3 

5 

no 

146 

106 

119 







115 

128 


127 



27 

3.2 

6 

108 

121 

77 

113 







106 

104 


119 



28 

2.4 

7 

104 

141 

101 

92 







73 

77 


74 



29 

2.0 

9 

103 

51 

22 















Microscopic examination revealed a mai’ked necrosis and desquamation of 
the tubular epithelium of the kidney; a condition similar to that observed in 
mercuric poisoning. This was especially noted in the tissue from Rabbit 15. 
Sections from the livers did not show any pathology. Tissues were stained by 
hematoxylin and eosin. 

SUMMARY 

The results as shown in Table III indicate that there is little effect on the 
blood sugar when small doses of the salt are administered orally. However, with 
a dose of 50 mg. of anticoman per kilogr-am of rabbit, the blood sugar dropped 
markedly, and the rabbits died. The next smaller dose of 40 mg had only a 
very slight hypoglycemic effect. This seems to indicate that the glycemic effect 




tWiNG SLOCN'RtiClI nECVNimmi CNU)U L WlUlM llLlA'vTIUlC 


IS] 


IS obtained oidj A\hen the toxic dose is leaclied In lablc i\ , tiit icsvlts show 
that doses up to and including 5 mg of dte inicth> IcuLdi^n undine bitaitiate 
per kilogicim of labbit subcutancoiislj hdM i laetic ilh no Inpogijcemio c&ect 
on nonnal labbits ^^hcn obsened o\ci a poiiod ot toiU e hoiiis 'When the 
dose IS laised to 6 mg of salt pei kilogiam ol rabbit the Inpoghcemic effect 
maj be so gieat as to pioducc eoimilsioiis <nd doith u thcic m.n be onl> a 
slight h^pogljcemia, appaicnt aftei six lioius, but this disippeais bj the eighth 
horn Abo\e 6 mg, maiked hjpogljecmn is produced and tlie animal dies m 
coiuiilsions 

CONCLUSIONS IROM EXRfRIMrMb OV lUBBITS 

1 On oral administiation, 50 mg of dccametlij loncdiginnidinc hitaitiate 
per kilogiain of noimal aie lethal roit\ imlligiams piodnee a slight h 3 pogl 5 
ccmia, smallci doses ha\c practically no cftect 

2 On subeutaneoiis injections, doses o\ei 6 mg per kilogiam are cffecti\e 
m producing hypoglycemia but are fatal Six milligiams in some cases may oi 
may not produce hypoglycemia, but below this dose, the salt is ineffective 

3 Histologic examination sliows that the effect of the diug is to produce a 
tubular ncphiitis, similar to that obtained in mciciuic poisoning 

4 From these icsuUs, wc cannot expect the diug to be of value in clinical 
eases 
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LABORATORY METHODS 


THE PEACTICAL VALUE OP EMPLOYING MOEE THAN ONE 
LABOEATOEY PEOCEDUEE IN THE SEEODIAGNOSIS 
OF SYPHILIS* 


E. L. Webb, A.B., Atlanta, Ga. 


F oe some time we have been employing Kolmer’s 2-tube complement fixation 
method as a routine procedure, together with Kahn’s standard test upon 
request, in the serodiagnosis of syphilis. To date we have accumulated com- 
parative reactions on more than 50,000 specimens. 

It is our purpose to set forth in this paper these comparisons with the 
view of presenting the practical value of employing more than one kind of 
procedure. No attempt has been made to obtain the diagnoses of the clinicians 
with the exception of the first 10,000 specimens under consideration. 

It is well, we think, to describe briefly the procedure employed. Although 
appreciating the superiority of Kolmer’s more recent 3-tube method, the volume 
of our work, together with limitation of personnel and equipment, has necessi- 
tated the continuation of his former method. Seimm inactivated for thirty min- 
utes is employed in doses of 0.1 c.c. Natural antisheep hemolysin is not re- 
moved. Titrations of both hemolysin and complement (1-30) are made daily. 
Ten units of antigen are used. Pidmary incubation is conducted at 6° to 8° C. 
for fourteen to eighteen hours followed by water-bath for ten to fifteen minutes. 
Secondary incubation is in water-bath for one hour. Eeaetions are read im- 
mediately. 

The Kahn 3-tube standard test is performed on the same day the comple- 
ment fixation test is set up. Standardized antigen is obtained from the Michigan 
Department of Health. 

Table I 

Classification of Wassermann and Kahn Keactions on 50,000 Specimens 


■WASSERMANN 

KAHN 


4+ 

3+ 

2+ 

1+ 

+ 

Neg. 

4+ 

6157 

203 

114 

165 

77 

277 

3+ 

861 

88 



51 


2+ 


51 

! 82 

122 

38 

1 375 

1+ 

96 

18 

1 42 

86 

43 


+ 

65 

7 


24 

38 


Neg. 

215 

39 

66 


92 



•From the Department of Serology, Georgia State Department of Health. 
Received for publication, February 7, 1936. 
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In cases of disagiecment both tests wcic repeated in oidei to inlc ont tceli- 
mcal eirai Table I gnes the tcsulfs of those toinpai itne t\aminations in tabu 
i ited foim It will be noted tint 2(7 S])ctiiatiis slxnvoil foui ]>his ICahii and 
negatue Wasscimann, whcieas 215 specimens gi\c torn plus IVasscimann and 
negatne Kahn icactions 

It must be borne in mind that the bigbei tlie peicenlage of positne le 
actions ciicoiinteied in loutine woik, the Inghei the disciepmce in leaetions is 
bkely to be IVc would not expect to find as mon> disagiecments of lesults in 
nonsjTilulitie as m sepluUtic patients The aeciage percentage of positive re 
actions in routine examinations o\ci the pciiod of time coveied in this study 
ranged from IS to 20 pei cent EmploMiig the same pioceduies, laboiatones 
would piobablj find fewci or moie disciepaneies dependent upon the aveiage 
percentage of positive reactions 

IVe find that almost 1 pei cent of the 50,000 specimens showed four-pins 
hy one and negative bv the otliei test, with the Kahn showing slightly more 
positives These leprcsont about 8 poi cent of the foui plus leactions m winch 
both tests were in agi cement 

Table II 

SUMMAFY OF DlSAGFEEMEXTS BeTWETN THE WaSSFPMANN AND KVHU TeSTS 


Positive Knlm — ncgstive W tiv'erni'inn 957 

Positive tt ‘T.«scrmaim— negative Kahn 320 

Positive Kalin — doubtful Wassermann 554 

Positive ^Vas«etmann— doubtful Kahn 2S8 

Doubtful Kahn-— negative tVassennann 509 

Doubtful VVa^ftcrmann— negative Kahn 197 


The disagiecments aie summaiizcd in Tabic II bv the usually accepted 
scheme of rcpicsentuig four , tlirco , and two plus icactions as positive, and one- 
plus and plus minus as doubtful The Kahn test gives the greatei numbci of 
positive leactions 

Mention was made above that wc sought a sludj of the clinical data in the 
disagreements encounlcicd m the fiist 10,000 specimens Questionnaire cards 
lelating to the historv and svmptoms weic attached to the repoits The phj- 
sieians cooperated well indeed, reluming 93 4 pci cent of the caids Clinical 
diagnoses usiiallj pointed to the positive results in these cases of disagieemcnt 
between the two tests 

Table III 

ANTICOMPLEMBHTARY REACTIONS 


KATIN ) 

it i 

3+ 

1 3S 

1 

I i 

.) - 

1 TOTAL 

r 

302 i 

69 


1 8 

1 10 

1 122 

1 549 


ANTICOMPLEMFMARY lUllCTIONS 

The Kahn test was made on all anticomplcmentarj'- 'Wassermann icactions 
encountered in lontmc work dining this studj Table III gives the results of 
these icactions ItwiII be noted that the vast majoiitv of the anticomplcmentary 
icactions gave positive Kahn icsults This causes one to wondei as to the lela 
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tionsliip of such to specific reactions. In our experience the majority of anti- 
complementary reactions obtained with two units of complement yield apparently 
positive reactions when repeated with three units of complement and are posi- 
tive by the Kahn test. 

Table 


Shoiying Consistency or Eesdlts Obtained With Wassermaxn and Kahn Tests 
IN Different Groups of Sfecijiens 


r 

FIRST 

10,000 

NEXT 

20,000 

NEXT 

20,000 

TOTAL 

50,000 

1. Identical Agreement 

No variation in terms of plus 

91.1 

91.4 

91.6 

91.4 

2. Complete Agreement 

4+, 3+, and 2+ = positive. 

1+ and ± = doubtful. 

Positive, doubtful or negative 
by both tests 

94.2 

94.4 

94.9 

94.G 

3. Relative Agreement 

■Positive or negative by one test 
and doubtful by the other 

3.4 

2.8 

2.S 

2.9 

t. Disagreements 

Positive by one test and nega- 
tive by the other 

2.4 

2.S 

1 

2.3 

2.5 


Table IV is presented to demonstrate the consistency of the agreement be- 
tween the two tests employed. In the first column are given the percentages for 
the firat 10,000 specimens. Tlie second column represents the following 20,000 
and the third column the last 20,000 specimens. The fourth column gives the 
average for the entire group. 

It will be noted that there is less tlian 1 per cent variation in each of the 
groups presented. We feel that this consistene 5 ’' is significant of the result of con- 
trolling one test by means of another. There have been instances when we found 
the results by the two tests diverging more than usually. Investigation revealed 
the trouble somewhere along tlie line, which, when remedied, resulted in a return 
to the usually expected agreement. These difficulties have been experienced in 
the performance of both the complement fixation and Kahn tests. 

We believe that herein lies the practical value to the laboratory in emplojung 
more than one procedure. There may be little to choose as to effieiencj' between 
a good complement fixation and a good flocculation method, provided they are 
carefullj' controlled. The question is, what is tlie best method to control them? 
The controls set up with each test are highly desirable, but they may not reveal 
errors of technicians or gradual changes in reagents. For instance, if an antigen 
should lose antigenic properties or become anticomplementary, it is reasonable 
to suppose these changes develop gradually and may exert influence over the 
results of the test before they are detected by the controls. Then again the 
specificity of a new lot of antigen may vary from that of the lot in use, even 
though the titer with a particular pooled serum may be as good or even superior. 

The emploj’meut of two tests routinely, as recommended by the Health Or- 
o-anization of the Leagne of Nations, and others, is to be desired. However, some 
faboratories find it impractical to execute these recommendations because of 
economic reasons. The preference of tests to use routinely and for cheek pur- 
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poses ^^lll usuallj lest \vith the seiologist as dclLimi lul h\ 1 is experience 1+ 
occuis to ns that this purpose can best Lo seise i li\ choosing a repiesentativo 
test from both the fields of complement fixation md tioenilition 

Our conclusion is that aside fioin the added mfoumli i,i the laboi ito'y mav 
he able to gne the phjsiciaii the cniploMiicnt m m add lo nl p’-ocediue, at least 
to such an extent that it uill seise as a che'‘k anti tontiol on the otliei, is con 
duene to hcttei noik in the loutine seiodiagnosis of ^splulis This conclusion, 
of coui'se, IS based upon the assumption tint conditions mil pci nut the employ 
ment of a supplemental \ test mthout in am n o detncting tiom the usaal care 
and accniacj demanded in seiologic noih 


A PEACTICAL METHOD OF MEASURINO AND RECORDING SKIN 
TEST REACTIONS^ 


G IIo\% Ann Gowen, M D , SrawcFiELD, Ilp 


'T^HE intorpi elation of skm tests is gcncrallj based on size m ccntimeteis 
* and degree of inflammatoij reaction The methods of detei mining the size 
of skm reactions hare been most dircisc, rarjing fiom the emplorment of rulers 
and calipers to mere guesswoik The method of recording has been ■asnally 
woid description oi the cmplojment of positire and negatuc signs It has been 
our purpose to dense a simplified uniform method of measurement and record 
ing nith the rrew of increasing the rapiditj, aeciiraej, and effieicnej of such 
interpretation While n o liar e eraploj ed the follorving technic only in regard to 
Schick and Dick reactions, it could easilj be adapted to anr form of skin testing 
Piocedxae — A thin glass 4 cm sqinic is used upon rrhich there are three 
circles The small inner circle is I cm lu diameter, the second ciicle 2 cm in 
diameter, and the outei and largest ciiele is 3 cm in diameter The glass is 
placed ovei the site of reaction so that the small circle is in the middle of the 
leacting aica B> looking thiongh the glass at the skin, the extent of the re 
action IS immediately gircn in terms of centimeters The appearance of the glass 
IS seen in Pig 1 

In lecoiding the reaction, a lobbcr stamp (see Pig 1) is used rrhich contains 
three ciicles of the same size as described abore Each time a leading is made, 
hj rise of the stamp, a diagiam is impiintcd on the card of the patient and the 
date of leading recoided hclorr the diagiam The icaction is recorded schemat 
ically on the diagiam bj the cmplormcnt of an aibitrarr standard (see Pig 2) 
Using the standard glass, theiefore, and the standard of color iirterpicta 
tioii, an accurate schematic icprcsciitation mar be immediatelr transferied to 
the patient’s lecoid rrhich can leadilr he risnalizcd at any time, and can more 
easily he risualized than a rroid description of the same reaction One rrho had 

•J’rom the Depirtment of Bactenolog\ and Pre\cnthe Wedicino University of Illinois 
College of Medicine and the Research L.aboratories of tlie Illinois Department of Public Health 
Received for publication February 10 1936 
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not seen the patient eould easily determine the type of reaction by a very rapid 
scanning of the patient’s record inasmuch as there would immediately meet his 
ej’^e a daily schematic representation of the reaction which could be correlated 
at a glance. 

For illustration, and to exemplity"^ the method of recording, duplications of 
actual Schick reactions are given in Fig. 3 and Dick reactions in Fig. 4. An as- 
sociated word mterpretation will be given in a few eases, which, of course, is 
not necessary when one is familiar with the method. 

The record of Case 1 in Fig. 3 would be interpreted as follows: At the 
end of twenty-four hours there was a dark pink area 0.5 cm. in diameter sur- 
rounded by a light pink area 2 cm. in diametex’. At the end of forty-eight 
hours, the dai’k pinlc ai’ea had increased to 1 cm. and the light pink area to 3 cm. 



Fig. 1. — The measuring glass and recording stamp 


o © f, f 

NbrcQCtionor Lii^htpinlc Darkjrinh I^ed 

comjilete i^sdins^ 


pu^mestatian 


Fig, 2 - — Schematic standard emplojed in recoiding color reactions 


At the end of seventy-two hours the 1 cm. dark pink area became a deep red and 
the light pink area remained approximately tlie same. At the end of ninet.y-six 
hours, the light pink area had faded but the deep red area had increased to 2 cm. 
At the end of the seventh day there was a 2 cm. bromiish red pigmented area. 

The record of Case 4 in Fig. 3 would be interpreted as follows: At the 
end of twenty-four hours there was a dark pink area 0.5 cm. in diameter sui’- 
rounded bj’’ a light pink ax’ea 3 cm. in diameter. At the end of foity-eight hours 
the dark pink area had become red and increased to 1 cm. in diameter. The 
light pink area had become dai’k pink and increased to 3.5 cm. At the end of 
seventy-two hours there remained only a light pinlc area 3.5 cm. in diametei*. At 
the end of ninety-six hours there was complete fading. 

In Fig. 4 the records xvould be interpreted as follows : Case 1, a light pink 
area 2 cm. in diameter; Case 2, a dai’k pink area 1.5 cm. in diameter; Case 3, a 
dark pink area 3 cm. in diameter; Case 4, a dark pink area 2 cm. in diameter. 
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RECORDS OF SCiilCK REACTIONS- 

CaseF '' Po5itiVe reaction 


4-8hES. IZhrs. ?6hrs. 7th.day 



Case'S -■ Positive reaction 


24hr«. 48hra, 7Zh«, ^Shrs. Tth.afiy 



Case5 - Pseudo reaction 

24 hr 4 . 48h«. 72hr4. 76 h«. Sth.day 



Case 4 -- Pseudo reaction 

24hrs. 4-8hr4. TZhrs. 76hr4. 



Noreoedonor Ll^htplnh DQrHplnk Red BroWmihred 

complete fadlni} ptjmentation 


Flff. 3. 
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DISCUSSION 

The above-described method of measuring and recording skin tests (Schick 
and Dick reactions) has been used by us for three years on medical students 
■with success. In 1934 this method was employed by the Division of Com- 
municable Diseases of the Illinois Department of Public Health in Schick testing 
140 children with excellent results. In 1933 in order to see whether the ap- 
paratus employed by two individuals would produce uniform results in the same 


HECOI^DS OE DICK POSITIVE REACTIONS 

Casel Case'S Case 5 



Pigr. 4. 


skin test interpretations, in a series of Schick and Dick tests, independent read- 
ings and recordings were made by two of us and when the final interpretations 
had been completed, a comparison of the two sets of records was made. Identical 
results were obtained in regard to the size of the reacting area. In regard to 
recording, the records tallied accurately, excepting in one or two instances where 
there was a difference of opinion as to whether the reacting area was light pinl^ 
or dark pink. This did not alter the diagnosis of positive or negative but made 
a difference in the degree of positivity. 
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smniAKi 

1 A simplified and piaclical method of mtisiiuii^ and itioidtiig sKni lists 
has heen picseiitcd 

2 It has been used on adults and childieu nnJi (\allitil nsnlts 

3 In the hands of difleienl indniduils it piohicis st ikiiigh siitii'ai ic 

suits 

•1 "Willie this method has oiil\ been cmplond in Stliiel id Dnk testing 
it could be leadilj adapted to am loiin ol skin testing 


CULL CtROup identification or dried blood spots and 
TRACES or saliili* 


a "W Eatcliffl, a B , JI D , luni in \i ous, I\d 


^HE principles of iiiliciitaiicc of “blood’ gioup specific factois aio ucll 

notked out, and then foicnsic application in iffilmtion cises is reoening 
glouing iccognition i “ n 12 

Tlio subject of group identification of dried blood spots has recoiled little 
recognition in this couiitrj Landstcmei 111 his first papei suggested the use of 
blood gioups 111 the identification of human blood foi medicolegal puiposes, and 
With Richtoi, in 1903, expel iiiientally dciiionsti ated the feasibility of this sug 
gestion® This oiigiinl uork was based on the .issumption that isoagglutiniiis 
are still piescnt in diicd blood and that autoagglutination is not a natuial oc 
eniience, hence, if an extiact of a bloodstain is found to agglutinate the coi 
Puseles of a giien individual the stain cannot he due to this poison’s blood ^ 
Since that time consideiable 11 01 k on this subject has been done in Euiopean 
countries Thiough the initiatno of Lattes* this noik gained judicial recogni 
tion in Italy in 1916 Othei case rcpoits liaie come fiom Russia, Fiance, and 
Gerniaiij * 

Mullei“ extiacted bloodstains nitli dilute saline solution and bj laciuim 
distillation obtained a eoiicciitiated extiaet nliicli lias then tested iiith knoiin 
cells foi its agglutinin content He claimed 70 pci cent icsults iiitii stains up 
to eighteen months old Leiiiie' lepoits the deiiionstiation of agglutinins in a 
Group 0 stain foui yeais old IIolzci found that aftei the fiist week attempts 
to demoiistiate agglutiiiiiis gaie deal cut lesiilts 111 onlj 50 pel cent of tlie cases 
Schiff and Higuehi used a test foi aggliitinogeii content based upon the absorp 
tion of agglutiiiiiis from a stand ird seiiim iilien cxjioscd to diicd blood Hoizer 
describes a quantitatiic modification of this test, he titiatcs the serum exposed 
to the bloodstain, and a poitioii of the serum exposed to a control portion of 
unstained material, using a capillarx pipette to piepare pi ogrcssii elj doubled 
dilutions on a special glass [ilate Littcs’ finds the (luantitics used bj Hoizer 


•Prom the Central Laboratories In lima UnKcrsIt) Center 
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suitable for measurement in graduated pipettes and titration in tubes,- lie recom- 
mends the use of absorbing serum in a dilution equal to one-sixteenth of its end- 
titer. 

Jadin° has recently published results obtained bj^ using the complement 
fixation test of Hirszfeld and Amzel. 

Lattes® has pointed out that the conception of blood groups is rapidly 
becoming obsolete in the face of the newer conception of “cell groups” since 
gi-oup-specific factors (agglutinogens) ai-e found in practicallj* all cells (normal 
or pathologic) , fluids and secretions of the body. 

For further discussion of group-specific factors in bodj" organs see Land- 
steiner and Levine^“ and AViener.^^ 

During the past year I have used various procedures suggested by European 
workers. By combining the extraction described by Jadin and the reconeentra- 
tion suggested bj^ Muller, and by testing for agglutinins and agglutinogens 
(agglutinin absorption and titration after the manner of Holzer), excellent re- 
sults were obtained when adequate amounts of material were used. With 
marginal amounts the results were unsatisfactory. For the examination of 
small amounts of material a more sensitive teelinie was needed. 

The following technic of agglutinin fixation was devised and has been 
found useful. The principle is the same previously employed but the amounts 
and methods afford higher sensitivity combined with greater speed and facility. 

TECHNIC 

Demonstration of Agglutinogens. — Principle: This demonstration depends upon specific 
fixation of agglutinins, contained in a standard serum, ns a result of exposure to agglutinogens 
in the material being examined. • This fixation is made apparent by finding upon subsequent 
titration that the titer of the test serum is reduced. 

Choice of a Standard Serum; A Group 0 serum which has a strong titer approximately 
equal for A and B cells is required. Preliminary tests u-ith 1:10 dilution upon slides will 
give a fair idea of .suitability. If these tests seem satisfactory, the serum should then be 
titrated as follows: 

a. Prepare two series of progressively doubled dilutions (0.25 c.c. in 8 by 1.4 cm. test 
tubes) . 

b. To each tube of the first series add 1 drop of an approximately 2 per cent suspension 
of A cells. 

c. To each tube of the second series add a similar portion of B cells. 

d. Shake to mix. 

e. Incubate five minutes at 20 to 25° C.; centrifuge three minutes at high speed. 

f. Shake to loosen the cells from the bottoms of the tubes and examine with a concave 
microscope mirror for agglutination. 

g. Eecord the findings and the end-titer for A and B cells. 

Agglutinin Fixation: 0.2 sq. cm. of the stained cloth (conveniently measured as % of 
a disc 14 mm. in diameter) is placed in a test tube (8 by 1.4 cm.) and thoroughly wet by one 
drop of the standard Group 0 serum. The tube is incubated forty minutes at 37° C. 

At the end of that time sufficient saline solution (0.85 per cent) is added to secure a dilu- 
tion of the serum equivalent to one-sixteenth of its end-titer. For example, if the end-titer 
of the serum for A and B cells is 128, then a dilution of 1:8 is secured bj- the addition of 
seven drops of saline. The cloth is washed, pressed out, and removed from the tube by use 
of a glass rod. 
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Three drops of the resulting fluid ire piTA-cd m eat it of two test tubes To one of 
these (itbeled AT) is added one drop of t 2 per cent ( itpioxiiu itelyj suspension, of A cells, 
to the other (BT) a similar portion of B cells is addel 

Simnlt'iaeously an equal amount of the cloth wliicii is not stained is treated in e'^actly 
the game waj The tubes (AC and JJC) eontamiiir. tie lilutel sen m whuli Ms been ex 
po-’ed to the unstained cloth «er\e as contioU for thi test proper 

The four tubes are incubated at 20 to 2o® C for nve minutes tl on centrifuged at high 
speed for three minutes The} are remoAcd from the centiifugc uith care not to agitate them 
unW they maj be closelj observed bj means of a concave lu roscope mirror AT and AC 
are sltaken gentlj and the amount of agglutination in each is careful!} compared then BT 
and BC are examined 

Comparatiie TtIraUon. If agglutination la present m iiotb lubes, le test ml control 
the maneuver of comparatuo titration is etiiplo}ed This consists of liolding the two tubes in 
one hand and, with wrist motion onlj, ^shaking them gentlv at first then harder if necea'-arj, to 
break up the clumps The tubes should be shal en freely lu the air so as not to stnl 0 against 
anything The resistance of the cluiupa to siial log is proportional to the amount of agglutma 
tion and affords a comparatiic index of tie titer ot the fluid in the two tubes If the clumps 
in the two tubes pUow an equal re'^istancc to shiling, the titer of the test fluid has re 
waited unchanged If the clumps in the tube disappear while the control still shows 2+ 
fig^lutinatioa, it indicates a marl ed reduction m the titer of the test scrum and the presence 
of the corresponding agglutinogen m the stained cloth Not infreguenth when there is no 
reduction in, titer m the “T ’ tube, it shows more agglutination than its control, this 15 
probably due to the agglutinin content of the bloodstain which in this circumotance t^nds to 
mcrease rather than to decrease the titer 

In the absence of agglutination the cells iisuall} float free with the slightest agitation 
Occasionally thoj adhere to the bottom of the tube and require considerable shaVing to 
loo«en, wliene}eT the} loosen they float free without clumps This difficulty is usually the 
result of a light cell suspension 

Eecenfrifugalization. and rereadmjj are frequently helpful if the first reading is not dear 
cut Microscopic readings are essentially noninforraing after one has gamed some expen 
Once with the concave mirror 

■Oemonstrauon of AggluUnnis—~'th& technic used here for this purpose difiers in no 
essential waj from that used b} Lattes nnd others 

A portion of the stainel material is estrictcd wath the smallest possible amount of 
0 25 per cent saline solution A drop of the extract is placed on each of three coier slips 
and allowed to evaporate to drjness Second and third drops maj be superimposed 

To one of these is added a diop of a suspension of A cells (approximately 2 per cent) 
Sufficiently small that it is contained withm the run of the dried extract The cover slip is 
inverted and placed upon a hanging drop slide B cells are added to the second cover slip 
and 0 cells to the third 

The slides are Jncubaied at SO to ^ 0 ® C Final readings ■»houid not be taken before 
eight or twelve hours 

Agglutination of 1+ 01 mote with both A and B cells indicates Group 0, agglutination 
with only the B cells indicates Group A, agglutination onl} with the A cellq indicates Group 
B The failuie to observe igglutmation is indicative of Group AB, but this is of little 
bigmficance unless the stam is hnoivn to be le^s than ten da}s old The 0 cells serve as a eon 
trol against psoudo and hetgro agglutination 

tLX-PARUIEVTlI RESULTS 

To determme the efficaej of these methods under unkno}\Ti conditions, blood 
and saliva stains tveie picpaied in the hospital admitting room and sent to 
the laboiatoij labeled onlj b} seiial numbei The bloodstains upon freshly 
laundcicd white shirt cloth were sealed m envelopes by the tatious mdividuaJs 
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supplying the blood, thus securing the saliva specimens. Grouping tests upon 
fresii cell suspensions were made by another worker ivho ivithlield results 
until completion of tlic tests on the stains. The results of these examinations 
are recorded in Table I. 

Table I 

Diagno.ses ok Unknown Specimens Fboji Thirtv iNmviDcALS 

Specimens 2-.'! weeks old when tested. Figuies based on single examination. Saliva 
specimens taken from gummed flaps of the envelopes. 


SPEC. KO. 

BLOODSTAINS 


SALIVA ST^VlNS 

KNOTVN 

GROUP 

AGOLUTIKIK 

CONTENT 

AGGLUTININ 

FIXATION 

FINAL 

PIAGNOSrS 

AGGLUTININ 

FIXATION 

1 

1 

0 

0 

0 

o 

2 

o? 

o 

0 

0 

0 

3 

0? 

0 

0 

0 

0 

4 

AB? 

0 

0 

0 

0 

5 

A 

A 

A 

A 

A 

0 

0? 

0? 

0 

0 

O 

7 

A 

0* 

A 

0* 

A 

s 

O? 

0 

0 

0 

0 

9 

0 

0 

0 

0 

0 

to 

0 

0 

0 

0 

0 

11 

A 

B* 

1 

A 

A 

12 

A 

A? 

A 

A 

A 

13 

? 

0 

0 

0 

0 

14 

B 

B 

B 

0* 

B 

15 

O 

0 

0 

0 

0 

10’ 

A 

0* 

A 

A 

A 

17 

0? 

0 

0 

0 

0 

18 

A 

0* 

A 

A 

A 

19 

? 

A? 

A? 

A 

A 

20 

AB, O'? 

AB, 01 

AB1 

0*“ 

AB 

21 

0 

0 

0 

0 

0 

23 

0 . 

0 

0 

0 

0 

23 

? 

A, 0? 

? 

A, 01 

0 

24 

0 

0, B? 

? 

0 

0 

25 

A, 0? 

0 

1 

0 

0 

2C 

0? 

0 

O 

0 

0 

27 

0 

0 

0 

0 

0 

28 

0 

0 

0 

0 

0 

29 

01 

0 

0 

0 

0 

30 

0 

0? 

0 

0 

0 


Correct 

inconclusi'C 

♦AlisdiagnoseJ 


16(53.3%) 
14(46.T%) 
0 ( 0 . 0 %) 


19(63.3%) 

7(23.4%) 

4(13.3%) 


24 ( 80 . 0 %) 
6 ( 20 . 0 %) 
0 ( 0 . 0 %) 


1( 3.3%) 
3(10.0%) 


On the basis of a single examination of the thirty bloodstains, 16 (53.3 
per cent) tvere correctly diagnosed by testing for agglutinin content. In Is: 
(46.7 per cent) the results were inconclusive. 

By rncans of the agglutinin fixation test, 19 specimens (63.3 pei cent) i' ere 
j-i-., r.r,tminpf? Rovpii d. nm* rlid not ai' ' Itisivc res’d Four 

vP? the 


correctly gi'ouped. Seven (23.4 per cent) did not 
(13 3 per cent) were misdiagnosed heeaiise of 4 
positive reaction. The correct grouiiing of each 
test for agghithiin content. 

By evaluation of the findin 
ence "iven to positive evidc 
(80 per cent). M-hile in 6 ea. 
none were misdiagnosed. Sp- 
tion test and identified as Gru, 


stives 

was 


•otli 
1 < 

1 


aiiis 

reel 

was 

le 


r- 
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Of tile 30 iiaiua speciniens, 26 (867 pei cent) Mne coiucfli piouped bi 
the agglutinin fixation test One specimen (3 3 ])ei feiitj «as not definiteli 
diagnosed Thicc (10 pci cent) neic missed l)»fanse oi fit e iiigntne icictioiis 

To deteimiiic the soiisitniti of this ttchnn cf iLgl ilium fixation in teims 
of milhgiains of diied blood, ten K discs of b'oodxMiind doth fiom xaiioiis 
of the specimens used nlioic neic 'neighed Ihi neight of ten iduitical poitions 
of unstained cloth nas siihtiaeted, the clifieieiicc dnided bi 10 gau 0 84 mg 
of diicd blood pei t/t, disc oi pei 0 2 sq cm 

A set of knomi stains shoned no deeieise in the aeiuitj of ogglutniogens 
nfien last tested he tins mctliod at ttie end of five months 

Through the kindness of Di Kail Lsiulsteiiiei m pioiicliiig samples o£ anti 
M and anti N testing fluid, it lias been possible to select nidnidujk of type- 
3tN, 31, and N Fiom pielimin.ii} tests nitli picparcd stains, it appears that 
tins technic is also adaptable to the dcmonsliation of M factor 

ntscussiox 

Discussion of Technic — In testing foi agglutinins the lecithin suspensions 
recommended bj Lattes ha\o caused a slight dcsensitizatioii of isoagglutinauon 
■nithont bettei control of pseudoaggliitmation than is affoided bj the use of 0 
cells Psoudoagglutiiiation is not a problem in the aggliilniin fixation tost he 
eatise of the dilution of the scium 

Lattes iccomincndcd the use of absoilniig scium in a dilution equivalent 
to one su.tecnth of its end titci I helieec that b) exposing the stained matciial 
to an appropiiate dose of uudilulid seium a inoie nitnnato contict between 
agglutinins and agglutinogens and consequently a mine thoiougli and lapid fixn 
tion is seonied The subsequent dilution to one sixteenth oi the definitixc titer 
proentes not only a wcnkiug xolume but also the optimum sensitixity foi avoid 
mg both uonspecifie fixation and the masking of slight specific fixation winch 
Lattes feaied 

The centrifuge tost method for demonstrating hemagglutination has been 
denied from ■Wiener and Vaisberg’^ to whom it was suggested bj Landsteiner 
and Leiine Similar methods had preiiouslj been dcsoribed by Lciinc and 
Mabee“ and by Sehiff *- Tlie qnantitatire lelatiousliip between the resistance 
of the clumps to sinking and the titer of the test fluid lias not been emphasized 
pi C\ lousl J 

The teehiue described abor e foi demonstiatmg agglutinogens is chjractenzed 
by certain dosiiable featnics, namely 

a It reqmies only about one tenth the amount of material needed for 
most previous technics of agglutinin fixation or absorption 

b The handling of mateimls is minimum, thus reducing the probability 
of technical erroi 

c The speed makes foi gieater facilib and for less hacteiial interference 

The question of yust what reduction m titer is of diagnostic significance 
IS best answered by personal experience with the test I regard a difference oi 
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two grades (as C:2+; T;tr) as definitelj’^ diagnostic. However, in unchanged 
fluid the agglutination is surprising!}' constant and a one-grade decrease in titer 
should be regarded with suspicion and reeheeked. 

In the experimental work, cells from various individuals have been pre- 
seiwed in Rous-Turner solution and washed in saline before use. For actual 
case Avork the cells and serum should be chosen from individuals of knoivn group 
V'hom experience has shovui to be free from atypical agglutination character- 
istics, and who will be ai’ailable later if needed. The cells should be fresh and 
washed once in saline. Lattes recommends that the serum be separated at 0° G. 
to free it from cold agglutinins. Schiff prefers a mixture of serums of groups 
A and B adjusted to an equal titer for both factors. No serious difficulty 
has been experienced here in securing satisfactory Group 0 serums ivliich 
do not require adjustment. 

Discussion of Besults .- — In considering the experimental results it should 
be remembered that this technic is primarily designed for the examination of 
minimal stains unsuitable for the less sensitwe metliod; that the figures are based 
upon a’ single examination; and that the attempt to demonstrate agglutinogens 
might hai'e been sei'eral times repeated, still using less material than the first 
method mentioned. 

Particular attention is called to the diagnoses obtained by correlating 
the findings of agglutinin and agglutinogen demonstrations. The greater per- 
centage of correct diagnoses and the absence of false diagnoses leave no doubt 
of tlie desirability of attempting both demonstrations. 

The results indicate that this technic is particularly suitable for demon- 
strating agglutinogens in saliva dried upon paper. The false negatii’es in the 
above series may be due to nouseeretion types ; this has not been investigated. 

Previously the demonstration of agglutinogens has been a second choice to 
the demonstration of agglutinins because it required a greater amount of ma- 
terial. Various technics requii'e from 10 to 50 mg. of dried blood ivhich can be 
lifted as a crust from the substratum, or at least 2 sq. cm. of bloodstained cloth. 
The test for agglutinin content is reported to be sensitive to 0.1 mg. of dried 
blood (crust?). 

In using bloodstained cloth and the technic described aboi'e, I find that 
the demonstration of agglutinins requires more material than does agglutinogen 
demonstration. Moreover, the reliability of the test for agglutinins is inversely 
proportional to the age of the bloodstain, while the test for agglutinogens is not 
so affected. 

General Discussion . — In this investigation interest has been centered upon 
the demonstration of agglutinogens because: these factors are more resistent 
to deterioration from age and physical exposure; they are found in body cells 
and secretions ivhere the agglutinin content is low and inconstant; and finally 
only by such an approach will it be possible to demonstrate the factors M and 
N of Landsteiner and LeMne. 

The greatest objection to this test is that, since such a great part of our 
population belongs to Group 0, it Avill show only negative evidence in nearly 
half of the stains examined. Some Avorkers have stated that a diagnosis of 
Group 0 should neA'er be made by agglutinin fixation unless either M or N 
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E-ucLiFFr crLt, onoup iDiNrinriTiiiM n nni ii im ood si ots 

agglutinogen is demonsliatcd Tins is ili^iialik but nit almis jinoticil 
A positne nnti Inimaii inciMpitiii test is pii le [uisiti to tlie gioujnn, les's In 
the picseneo of a positnc inceipitm test lu.itni i ikiire toi V in 1 1 ticois 
should be evaluated in tlic liglit of a difnite lustoiv of tin ind iilnsnd 
esposiiie of the btain In favoiable mstiiies it sums msiinbk ti di ms 
ftioup 0 without demonsti iting tithei M oi N fiUois Riji Rd te-ts 1 1 nld 
nlvvavs be made if the mateiial at hand jieimits 

In foiensic woiK the method of attick must hi sin e 1 to t i iiNiuuhi 1 
case aftei considciation of the logil piobhm .is will as Mu ni +i la' nnlil] 
The thcoictieal limitations of Wood gioupiiig in sob nn, flu k„ il , i okii ind tlic 
technical liiwitations in solving the seiontitii pioblem mike eusuvatisn nn 
peratno If this attitude is maintained In woikcis iindeililing tounsi in 
vestigations, thcic is evcij leason to believe tlnat such investir ations niav be in 
the fntiue an nivaliiahle aid in the adniniisti.Uioii oi iwst.te 

SLvnivnv 

A method foi dcmoiistiating gioup specific snhstinces in dued blood, hv 
evtracting with dilute saline, leioiieentialing the cstiiet and testing foi ag 
glutinins and agglutinogens .aftci tin inannei of vaiioiis Ilniopcan woikcis, 
gave satisfactoi-j lesiilts in the hands ol the imcstigatoi oiilj when a siitTiciont 
(luantitj of matciial w.is available Gioup idinlihcnlion of minimal .imoiints 
of bloodstained matciial hj' this mctliod was time consuming and uncoitaiii 

A technic of agglutinin fisalioii sensitive to OSI mg of dvicd blood is 
dcsciibed The test is made willi a smill amount of Gionp 0 seunn allowing 
a foitj minute peiiod foi fisation I lie scium is then diluted to one sii-teenth 
of its definitive titoi and tests foi fixation of tlic aaahitimns aic made hv 
usnig A and B cells Foi tlicsc tests tlic ecntiifiige test method is used in such 
a waj that paitial fixation of the .igglutinins miv he dimonstiatcd and (in.antiti 
tivelv estimated Tlie time icquiicd foi this dofeiminafion is about one hour 
.IS contiasted to tweiitj foui to foitj eight boms m the pievioiis technic 

A techiiie foi the dcmonstiation ol igglutinins in diicd blood is dcsciihed 
The results of examination bj these methods of unknown blood and b.iliva 
stains fiom thiitj individuals are picscnlcd 

While deteiioration with age and cxposuic picscnts sonic difficulties in 
demonsti. iting agglutnimb the dcsii ihilitv of ittcmpting to do so is pointed 
out 

Appreciation is cspicsaed tot the inialuaWo suggeslionv aiul critiuam of Dr C G 
Cuthortson, for the nance and constant encoor iKcinont o£ Hr K H Hatger, for tlie 
assistance of Dr rlullip Kurtz m translation of tlic German refcicnccs, ind for tiie co 
operation of fellow vvorl ers in the preparition of uni nonai spceiiiiens and m tlie direct group 
determination? 
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A NEW RAPID METHOD FOR FROZEN SECTION DIAGNOSIS'^ 

Arthur A. Humphrey, :M.D., Battle Creek, Mich. 

T he method emploj’ed in this laboTatory and in most institutions for the 
quick diagnosis of tissue biopsies has been that which has been described and 
modified b}’ Broders, Terr}’’, and others at various intervals during the last 
decade. This teehnie consists of floating the frozen section out on a solution of 
Terry’s polyelirorae methylene blue, ivasbing in water, and then mounting the 
stained section on a slide by means of a glass rod and dropping on a cover slip. 
The microscopic picture then presented shows excellent cellular detail and some 
color differentiation of the various types of tissue elements, and in the hands of 
an experienced tissue technician the results are uniformly good. One difficulty 
that is occasionally encountered is the presence of fat in certain bloclcs, such as 
in a breast tumor or axillarj^ glands, where ibe fat globules obscure the picture 
and apparently alter its staining prope" '-u-ther difficulty is experienced 

in smaller institutions where the techu , innt devote sufficient time to 

sectioning alone to become technically ] ”d hi miay be so infre- 

quent as to afford but little m-nf'tir.p 
A method devised in th 
the above polychrome met] 
it is more rapid, simpler, i 
This method in brief i. 
freezing microtome in the 
slide ; the excess of water ii 
taken not to touch the 
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THU DERIVATION OF AN INDLX NUMBER FOR THE 
OPSONtX ’iTUPHAGIC TEST* 


Ln Foshv\, M D , \\D T J Le Blvnc, Sc D , Cincinn vti, Ohio 


' I 'HE opbonoc>toi»hagic test de\ised b> Iluddleson Johnson and Hamann' 
^ foi assajmg the clinical status of patients m lelation to biueellosis is gain 
mg mdespiead use A leecntK published ooiifiimation’ of the oiigmal author’s 
findings will doubtless inciease the demands foi this test In addition to its 
diagnostic \aliio tli(‘ tost is cvticmch usetul in estimating the theiapeutic 
illfica(\ oi \aiions t\pcs of ticatmcnt, cspteialh with specific \aceines, filtiates 
and anlisdunis ^Ye ]ia\e also iound the pioecdiire \aluable as a measure of the 
de\elopment of potenc^ of antibiucella and antitulaicnse seiums when monthlj 
trial bleedings .iic made from animals undergoing luolonged senes of mocula 
tions 

^Yhcn evidences of incicasing immunitj were being sought in patients undei 
tieatment oi in animals undci inoculations, it became evident to us that a con 
venicnt and nccuiatc index luunbci foi each of the serial counts would be ver> 
advantageous An index numboi is much moic conducive to a lapid understand 
mg of the value of the test and the meaning of its lesults than a piesentation 
of the usual four columns of figiucs The following method foi the deiivation 
of such an index numboi is offcied to fill this need 

If the oeeuiieiicc of phagoe>loscd baciciia be set up m foui classes, namely 
those cells showing no inclusion of bncteii<i those showing fiom 1 to 20, those 
from 21 to 40 and a final class containing 41 and ovei, obseivation and count 
mg of a given smcai will result m a fiequcncv distribution whoso frequencies 
are distributed in foui aiiavs undei the above rnbiics The aim of the index 
number is to summaiize these foui entries into a single numbei that beais some 
easily tianslatable xolationslup to the frequencies as the> fall into the lespective 
aiiavs And fiuthei, the index must lecognize that the aiiajs aie not equal 
m significance A cell showing no inclusions, and bj the same token a cell show 
mg a laigc numbci of inclusions, are both of gi cater biologic significance than 
cells showing model ate degices of phagocytosis Therefore we decided to weigh 
the cxti ernes as against the two intci mediate aiiavs This was accomplished 
bv placing the ailiitiarv oiigm between the Gionps 1 to 20 and 21 to 40 In 
ordei to avoid the disappeaiancc of ficquencics diio to multiplication by a zero 
moment the fiist group on eithei side of the oiigin was assigned a moment arm 
of one, the sign hemg positive to the light and negative to tlie left The next 
moment was assigned the value of two, and again positive to the light and nega 
tive to the left This value is obviously an arbitiaij one and implies that the 

•From the Departments of BactcrloIoff> and of rrc\€ntl\e Medicine College of Medicine 
l^nl\erslty of Cincinnati 

Recei'ed for publication Jamiar> 14 1937« 
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two extremes are biologically twice as significant as the two arrays next to the 
point of origin. We do not know this to he true nor could we say that the 
extremes are of cciual significance. But for the sake of simplicity it seemed 
advisable to use this aiTangement. It would seem of little importance ivhat 
values are assigned to the moment arms as long as the structure of tlie index 
number is clearly understood. 

With the values described above it is apparent that a given set of four 
frecpiencies, each multiplied by the respective moment arm, maj^ be summarized, 
with due regard to algebraic sign, into a single number which is bound to fall 
between -100 and +100 as the two maximum values, with the former indicating 
no inclusions and the latter tlie highest degree of inclusion. Zero would repre- 
sent the situation midway between these two extremes. To avoid the signs wc 
decided to refer the range -100 to ilOO to a new base entirely ]iositive in sign 
and having a range from 0 to 100. Tlius 0 on tliis final scale is equal to -100 
on the original, 50 is equal to 0, and 100 is equal to +100. 

For example, a count recently made on a ])alicnt at the end of ten daj's 
of vaccine therapy fell as follows: 


NO bacteria 

1-20 

21-40 

41 OR MORE 

12 

as 

G 

14 


- 

+ 


X 2 

X 1 

X 1 

X 2 

-24 

-18 

+G 

+28 


The sum of the four products is -S in the -100 to -ilOO range, corresponding 
to 46 on the final base. The phagocytic index number is therefore 46. The 
count taken twelve days previously .showed: 


NO BACTERIA 

1-20 

21-40 

41 OR JtOBE 

24 

J(j 

0 

1 


- 

+ 


X 2 

X 1 

X 1 

X 2 

-48 

-IG 

+0 

+2 


The .sum of the products was -53, corresponding to a phagocytic index num- 
ber of 23. 

A patient with severe acute brucellosis acquired by grinding condemned 
meat in a local packing house was treated with antibrucella serum in the wards 
of the Cincinnati General Hospital. Porcine strains were recovered from each 
of three blood cultures. Serum was administered immediately after the first 
phagoej’tic test was performed. The serial counts, most made by klr. A. E. 
O’Neil, and their computed index numbers were: 


BATE 

NO B.\CTER1A 

1-20 

21-40 

41 Pl.US 

P. I. N. 

8/12/.15 

8/15 

8/20 

8/24 

8/30 
.0/ 4 

9/10 

9/17 

9/22 

10/ 5 

.35 

.34 

11 

10 

ir 

24 

10 

0 

0 

0 

10 

14 

27 

32 

22 

22 

22 

8 

7 

6 

1 

0 

10 

S 

S 

4 

15 

34 

17 

10 

4 

0 

2 

0 

3 

0 

o 

8 

2G 

34 

15 

9 

33 

28 

29 

17 

40 

71 

81 

8G 
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We ha\e computed se\eial hundieds of actual and hjpothetical counts to 
test the reasonableness of the deined phagocjtic inde\ numbei against the 
actual distnbution of cells in the font customai\ lubrics In each instance the 
‘fit” IV as satisfactoij and the phigocjtie nide\ numbci as obtained was con 
sidered an appiopnate and reasonablj accuiatc e\pressioii of the immediate 
immune status of the patient or animal 

Our mteiest in counting a total of hO tells in each him was oiiginallj 
prompted liv ciiriositv to see how closelj the distiibution of a second 25 cells 
would follow that of the fiist Wc have Inbitiiallv iccoided oiii counts as two 
sciies of 25 cells each, one uiidci the otiici In one case the count was recorded 
as follows 

\nn\rTiRfv 120 21 40 41 or moi r 





Fig 1 — Nomogram for the comersion of Inclusion counts into Phagootlc index numbers 
The algebrilc sum of the weighted inclusion count frequencies is located on the 100 to +100 
scale A straight elge fjom this point passing through the central black dot intersects the 
smaller scale at a point where the phagoc^tlc Index number ma> be real off directs 

111 01 del to mahe a 25 cell count fit into the scheme of index number deriva 
tion outlined above, it is evident that such count figitics must be doubled m one 
of two vvaj s Eitliei the iccoidcd figures themselves aie doubled and then inulti 
plied bv tlie usual moment faetois of 1 and 2 in the usual vvat oi the lecorded 
figures aie taheii as such and aie multiplied bv the doubled moiueut factois, 2 
and 4, instead of the usuil 1 and 2 The resultant sum of the pioducts will, of 
course, be tlic same in cithei case If the above 50 coll count is computed in 
the usual wav the phagoevtic index iiumbci will bo 36 However, if the two 
25 cell counts arc computed scpaiatelv, the resultant index numbers will he 26 
and 47, lespcctivelj The aveiage of these numbeis is 36 5 but the spread of 21 
points between them is high comparable to an etror of appioximatelv ±10 0 
When the distributions of the two 25 cell counts are ven similar, as in the first 
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example cited, tlie error is of course very small. In this count the actual figures 
•were ; 

NO BACTERIA 1-20 21-40 41 OR MORE 

_ _ _ _ 

6 9 4 6 

On the basis of a 50 cell count the phagocytic index number was 46. If each 
set of 25 cells is computed separately the index numbers are 47 and 45, respec- 
tivety, a divergence of only +1.0. It is believed that index numbers of greater 
accuraej' and reasonableness are obtained from counts of 50 cells than from 
counts of 25 cells. In experienced hands 25 cell counts are probably satisfactory. 

The accompanying nomogi-am (Fig. 1) furnishes a convenient means for 
ti’anslating the summed products from the -100 to +100 lunge to the 0 to 100 
scale. 

In practice one can take the index number as a percentile expression of the 
immediate capacity of the patient to phagocytose bacteria. Thus, in the count 
next above the patient’s blood possessed 46 per cent of his total potential capac- 
ity to phagocytose brucella. 
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SPIROCHETAL JAUNDICE, Serum Diagnosis by Precipitation, Eber, BCE Soc Biol 
120 618, 1935 

The following is the technique used at the Pa teur Institute, Pati'^ 

A four dnj old culture of the living apiroclietc in 20 per cent rabbit serum in saline ivas 
generally used, and it is necessary to examine it b\ the dark ground to see that actiio spi 
rochetes are present If older cultures arc used, tlicj should be centrifuged for a short 
time to remove anj debris from the medium The patient’s serum should be fresh and clear 
and ivhen examining cerebrospinal fluid no traces of blood should be present 

For the test three tubes arc used the first receiies 01 cc of the undiluted serum, 
the second 01 cc of the serum diluted 1 10 and the third 01 cc diluted 1 100, 0 9 cc 
of culture la added to each of the tubes and aUo to a fourth tube, which recedes 01 cc of 
saline and 'crves as a control The tubes are kept at 37* C for one hour before examination 
With cerebrospinal fluid, dilutions of 1 10, 1 50, and 1 100 are used As a rule thm test is 
sufficient to indicate whether the specimen is positive or negatvse, but in some ca'^^a the titer 
of the serum is of interest and then dilutions up to 1 100,000 or more are prepared 

Examination i3 alwaja made bj means of dark ground illumination using a No 0 
objcctiie and No 4 eyepiece IVitli positive «era, dilutions of 1 10 generally contain free 
spirochetes, but their movements are feeble, in addition there are a few spirochetes agglu 
tinatod m irregular masses In the 1 100 dilutions, there are free spirochetes and also more 
or less spherical masses coiered with feebly motile spirochetes undergoing lysis In the 
1 1,000 dilution, there are numerous amall masses of agglutinating spirochetes somewhat 
resembling the appearance of red blood cells in a hypertonic solution, usually no free spiro 
chetes are pre'^ent If the spirochetes remain active, even if they agglutinate m the lower 
dilution, the reaction is doubtful and if a second test with serum collected a few days later 
gives siimlar results, it must bo regarded as negatiie 

Agglutination may be observed commonly m dilutions up to 1 100,000 , but lysis soon 
disappears in dilutions above 1 1,000 

"With cerebrospinal fluid doubtful reactions have not been observed since the limit of 
dilution rarely exceeds 1 100, even when the serum of the patient agglutinates in dilution-^ 
of 1 100,000 

TUBERCLE BAOILU Studies on the Dissociation of, With Special Reference to the Avian 
and Human Types, Alexander Jackson, B Am Ec\ Tuberc 33 707 1030 

Three strains of human tubercle bacilli have been completely dissociated from R to S 
Human typo S colonies are convex, round, smooth edged and glistening and resemble 
the S colonies of bovine and avian tubercle bacilli 

The addition of small optimal amounts of ferric ihloinle 0 0004 per cent, to Bordet 
Gengou medium favored the formation of S colonies of the human ty^ic in pure culture 

Lack of sufficient blood in Bordet Gengou medium, and the addition of crystal violet to 
Long’s medium are inhibitory to the formation of S colonies Crystal violet in 0 01 per cent 
amounts discouraged avian S, and a concentration of 0 001 to 0 0001 per cent sufficed to m 
hibit the human, type S 

The lesions produced by avian and by human R bacilli tended to be limited, calcified, 
and macroscopic, and contained relatively few bacilli, whereas those proluccd by the S 
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fluid decanted into the volumetric flask, the flask shaken to insure mixing of the contents, and 
placed in a batii of boiling ^Yater for 5 minutes, at tlie end of ■which time it was removed 
• and cooled in running water; when thoroughly cooled, 1 c.c. of 2 per cent NaNO, ■was added, 
the mixture carofull)' shaken and allowed to stand for 2 minutes, at the end of which time 
the readings were made. In order to facilitate the detection of the pink coloration, indicating 
a positive test, the flasks were observed against a white background, using a similar flask 
containing distilled water as a control. The amount of free tyrosin detected in each of the 
positive tests was insufficient to be quantitated eolorimetrically, hence designations of strongly 
positive (+ + +), positive (++), faint (+), or negative were utilized, according to the intensity 
of the pink coloration present in the final solution after the addition of the sodium nitrite. 

TtTBEECUIiOSIS, The Pilament-Nonfilament Count in Tuberculosis Compared. With the 

Sedimentation Bate and the Leukocytic Index, Paine, D., and Austin, K. H. Am. Rev. 

Tuberc. 35: 221, 1937. 

The nonfilament count and leucocytic index were remarkably often in agreement. Cer- 
tainly the nonfilament count in this study proved no more delicate than the leucocytic formula 
as an index of coming trouble. The sedimentation rate, as other observers have noted, some- 
times remains high after the nonfilament count and the leucocytic index have returned to normal 
and the patient has become clinically inactive. The personal equation is a factor in doing non- 
filament counts because many cells are hard to classify. This, however, is true also of the 
leucocytic index where the differentiation between monocytes and large lymphocytes is often 
difficult. 

Filament-nonfilament counts done on 50 normal people varied from 2 to 16 per cent, 
averaging 7.7 per cent. 

Filament-nonfilament counts, leucocytic counts, and sedimentation tests were taken simul- 
taneously at intervals on 77 tuberculous patients. 

In only 9 of the patients studied were the trends of the three determinations in disagree- 
ment. For the most part filament-nonfilament and leucocytic counts agreed closely. 

In the 16 patient.s .showing steady progres.sion of the lung process, all three tests were 
elevated consistently. 

In 4 patients showing a sudden and marked increase of disease neither filament-non- 
filament nor leucocytic index showed any premonitory rise. 

Sedimentation rates remained elevated in some patients who were clinically inactive and 
whose leacocytic index and nonfilament count had returned to normal. 

The filament-nonfilament count in this study demonstrated no superiority over the 
leucocj'tic index. 

TUBEEOITLOSIS, The Autourine Test in the Diagnosis of, Hanan, E. B., and Zurett, S. 

Am. Rev. Tuberc. 35: 229, 1937. 

It is suggested that more careful studies on the chemical and biological nature of the 
antigenic substances excreted in the urine from individuals with infectious diseases would 
increase our understanding of the immunology and pathologj- of these diseases. 

The technique for the administration of the nutourine test for tuberculosis and the factors 
involved in the interpretation of the skin reactions are described. 

Two types of autourine skin reactions are described, and theoretical considerations con- 
cerning the specificity of the tuberculous urinary antigen are discussed. 

The Enright-Rettger modification of the AYildholz autourine test for tuberculosis was 
applied to 147 cases of known and suspected tuberculosis, with 92 per cent agreement with 
the final clinicai and laboratory analysis. 

A simplified procedure for the autourine test, using a mixture of ctlier and chloroform 
for extraction of the tuberculous antigen, thus eliminating the complicated steps of concentra- 
tion and dialyzation of the urine, is described. 

The ether-chloroform autourine test, for tuberculosis was applied to 206 eases. The 
test was positive in ST per cent of 45 of the cashes known to have active tuberculosis. In 63 
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borderline i.n'*i.s the to«t istis positut tor aotnc tubtrculo'^i'^ m 14 and negatnt m 29 In SO 
cases of disease other than tuberculosis, the test was positive for tuberculous activitj in 1 
and negative m C" TIte test was negatue m 13 normal individuals and positive m 5 cases 
of bone and joint tuberculosis 
The method follows 

Technique of the ether chloroform autourinc test 1 be procedure employed was as 
follows 150 cc of frcshlj collected morjnng urine were muU sliglitlj alkaline to litmus 
wath sodium bicarbonate Fiftv cubi lentunotcrs of ethi r anl cbloroform in equal amounts 
were added and the mixture shaken ^^ 0 ^ 11 "^ in a mecimnie il shaker for 10 minutes The 
emulsion Was placed m a scpiratorj funnel and when the stpantion appeared the extractives 
were run into a dish and evaporated just to drjno'-s on a water bath The residue was sus 
pended m 10 c «. of sterile salt fsolution Approxtmateh 0 1 c c or a sufficient amount to 
produce a 5 nun skm bleb, was used for the test 

STBEPTOCOCCIC INTECTIONS Method of Determination of Para amlnohenzenesul 
fonamide (ProntosU) in Urine and Blood, Marshalh E K , Emerson, K , Jr , and 
Cutting, W C TAMA 108 Oil 1037 

A method has been dcxised for detormmiwg para amvaobenzenesulfonamide in blood 
and urine A conjugated form excreted in urine can be determined after hjdroljsig with 
dilute hydrochloric acid 

In the dog, the substances appear to be etercted unchanged m the unne, while m the 
rabbit largo amounts are excreted m a conjugated form In man, the substance is excreted m 
both the free and the conjugated forms 

Absorption from the gastrointestinal tract is rapid, being usually complete or nearly 
complete in about four hours 

In dogs, the concentr Uion m the blood does not mount more quickly or attain a higher 
level with subcutaneous administration than wUh oral 

In patients, when largo amounts are administered daily m divided do®cs, nearly 100 
per cent may bo recoveied from tlie urine when equilibrium between intake and output is 
established It takes from two to three days to establish this equilibrium and the same 
time to free the hodv of the drug after it is discontinued 

In patients with impaired renal function, the sulfonamide appears to be excreted more 
slowly Until more dati are available it «hould be given with care in all cases of renal 
insufficiency 

After oral administration, the sulfonamide is found to be present in the cerebrospinal 
fluid in a somewhat lower concentration than »n blood 
The method follows 

For the determination of para ammolicnzenesulfonamide m blood and urine, the follow 
ing reagents arc necessary 

1 Tenth normal liydrochlonc acid 

2 Sodium nitrite 0 1 per cent (freshly prepared) 

3 Ethyl alcohol (95 per cent) 

4 Dimethyl a naphthylamine, 1 c c tolOOcc of alcohol 

5 A standard solution of para aminobcnzcnesulfonatnide, 200 mg per liter From this 
solution standard solutions containing 10, 0 5 and 0 2 mg per hundred cubic centimeters 
fan be prepared The standard solution appears to keep unchanged for several months 
if kept m the icebox 

Urmc IS diluted so that the diluted solution contains from 0 5 to 1 5 mg per hundred 
cubic centimeters of sulfonamide Ten cubic centimeters of this diluted urine is measured into 
a small flask and 2 cc of Uydroeldonc aeid» 1 cc of sodium nitrite, 5 cc of alcohol and 
1 cc of dimcthyla naphthylamine aie successively added The flask is shaken after the 
addition of each reagent Ten cubic centimeters of an appropriate standard is similarly 
treated After a few minutes standing, the solutions are compared in the colorimeter Just 
after tho dimethyl a naphthylamine has been added the solut ens niav not match exactly while 
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after too long standing an orange tint occurs in the diluted urine which gives low readings. 
Readings are usually taken from five to ten minutes after the addition of the reagents. The 
color developed in standard solutions in pure water appears to remain unchanged for several 
hours. 

For blood, the following procedure is used: One volume of blood is run slowly with 
shaking into 9 volumes of alcohol, and the flask is stoppered and allowed to stand ten minutes 
or longer. The mixture is now filtered and 10 c.c. of the filtrate measured into a small flask. 
Five cubic centimeters of water, 2 c.c. of hydrochloric acid, 1 c.c. of sodium nitrite, and 
1 c.c. of dimethylanaphthylamine are successively added. The colored solution is slightly 
turbid but after standing five minutes can be filtered and the clear filtrate used for colorimetric 
comparison. An appropriate standard is prepared at the same time by adding 1 c.c. of a 
standard solution of the sulfonamide to 9 c.c. of alcohol and treating this solution as de- 
scribed for the blood filtrate. Color comparison is best made about fifteen or twenty minutes 
after the reagents have been added. Since only 92 per cent of the sulfonamide is recovered 
from blood by this procedure, the final result is divided by 0.92 to obtain the correct concentra- 
tion in blood. Subsequently it was found that if the dimethylanaphthylamine is added about 
three minutes after the sodium nitrite a more intense color is obtained and the recoveiy 
is practically 100 per cent. 

The accuracy of this method has been checked on pure solutions of sulfonamide, on 
normal urine, and on urines containing sulfonamide to which more sulfonamide has been 
added, and on normal dog and human blood after the addition of sulfonamide. Duplicate 
determinations usually check within 2 or 3 per cent. 

In the rabbit and the human subject, this compound is partly excreted in the urine 
as a conjugated compound which does not give the color reaction directly, owing to a blocking 
of the amino group. The para-aminobenzenesulfonamide can be obtained from this compound 
by hydrolysis with dilute hydrochloric acid. To determine this conjugated compound in urine, 
heat equal volumes (usually 1 c.c.) of urine and normal hydrochloric acid in a test tube 
(25 by 200 ram.) covered by a small beaker in boiling water for thirty minutes. The solution 
is cooled and, after the addition of 1 drop of 0.1 per cent phenolphthalein, neutralized with 2 
normal sodium hydroxide. After dilution to appropriate volume, the determination is per- 
formed as described for urine. Samples of urine heated with 1 or 3 normal hydrochloric acid 
for thirty, forty-five and sixty minutes yield identical values for the conjugated compound, and 
subjecting a solution of sulfonamide of known strength to acid hydrolysis results in no loss as 
detennined bv the colorimetric method. This would indicate that the method is accurate for 
determining the hydrolyzable material in urine. 
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cres\l blue (Colcmnn and Boll) in iioimu ‘-"line solution is then drop]ud on the 
center of the section uhidi stains it mstanth i <.o\ei slip is tl cn phoe 1 o i (he 
stained tissue and the slide guen a gcntlt t<i drwnv iid uii t' c fiu-ra to fis 

the co^el slip m position, and the ti •jiie is iet»d\ tc I t vannii a 

It uill bo noted that the d>c co ei> th onttn slid^ uith t (. (\ j M n (t 

the tissue, and it possesses a difteient culoi luithc th e is ] I*. ( t j1 i 

halo immcdiateh siuioundiii" the section this ]>h man in i u it s th pcssi 
bilit} of a daik backgionnd uhich one might < \j <ct ind i i d i In n itff 
staining a snpeifluous stop 

Althougli the iiohcluomc method is siilficnnth i ipid In ill dan n 
siiigical proeednus the method just dcseiihed is c%<n md( s> nr- u son being 
that staining is instantaneous and tliat the lime ictpuied ioi \\ isnmg is cbmi 
nated A \e^^ definite ad\antagc is the suicness uith uliich goo I lesnlts jie oi) 
tamed, it being Mitnalh impossible to o\ei oi nndcistiin a tissue md the e 
IS almost complete fuedom fiom fat globules and nii Imbbles Tlie piep^ied 
sections for some obseuie loasoii appeal somewhat more icsistant to dning oat 
The coloi diffeiontiatiou is teij siimlai to that of Ten*} s pohchiomc mctlnlene 
blue, the fibioiis oi connectne tissue assnming a leddisli oi piiiple tint, while 
the parenchj matous cells, mucus, etc, take a«ii}3ng shades fiom blue to giccu 
The intraeellulai stnictuie, howc\ci, appeals somcwlint diffcicnt with the two 
djes, the entiie cell stiuctiiie staining better witii the Teiiv metliocl, while the 
nuclear components appear moic distinct with the Mtal stain 

I ha\c often had occasion to cut sections on fomaliii fixed tissue fiom 
lapid diagnosis and ha^e found this method \cl^ satisfactoij , if polj chrome 
stain wcic used on this tissue it would tend to o\ci stain In some tjpes of 
unfixed tissue we ha\e used 1 pei cent solutions of bnlliant ciesjl blue, but in 
our expeiimcntal woik solutions moic dilute than 1 200 (0 5 pei cent) aic un 
satisfactory The solution docs not seem to dcteiioratc and I ha\e found that 
tl fine tipped medicine droppci placed in the stoppci of the bottle is a con 
\enient way of dispensing it 

SUlirMAB\ 

A method is piescnted for staining in rapid tissue diagnosis winch employs 
a Mtal stain— biilliaiit ciesjl blue, it is simplei, moie lapid, and inoie satis 
factory in inexperienced hands than some methods in ^ogue 



A TECHNIC FOR PERFORMING A VALVULAR CECOSTOMY IN THE 

DOG^ 


George R. Cowgill, Ph.D., and Louis Weixstein, Ph.D., New Haven, Conn 


'T'HE value of animals possessing a fistula in the large intestine at the level 

of tlie eccum is at once apparent to tlie investigator whose chief interest lies 
in the phj^siology and bacteriology of tl)c colon. Tliis type of ojiening has been 
made in dogs before, but leakage of intestinal contents has given difficulty. 
Animals with leaking fistulas are not easily kept in a good state of nutrition be- 
cause of loss of water and salts, and also because of erosion of the bod.y wall due 
to more or less continual contact with the intestinal discharge. This paper 
describes a eecostomy technic which includes tlie making of a valve which either 
eliminates leakage entirely, or reduces it to a point which permits a long normal 
life and obviates the necessity of continual bathing, bandaging, and nursing care. 

procedure 

Female dogs weighing from 12 to 15 kilos are treated with a vermifuge about 
one week previous to the operation. Preoperalive treatment further consists in 
withholding food for forty-eight hours and allowing water ad Hhitim. We 
prefer to use morphine and ether as the anesthetics in our operations. 

Although the cecum of the dog is usually located slightly to the right of the 
midline, just below the costal margin, it has been our practice to perform the 
operation on the animal’s left side. When the necessity arises, as for instance 
in cases where a subsequent splenectomy must be performed, the right side is 
obviously the site of choice. We also make the incision in the abdominal wall as 
small as possible, contrary to the generally accepted surgical principle of making 
the incision large enough to permit all necessary manipulations with ease. In 
our experience the smaller incision has been an advantage, for Avhen the in- 
testine is placed in the body wall incision, there is considerable strain on the 
sutures closing the remainder of the opening and, as a result, the wound fails to 
close promplly or ma.i' even break open again; use of many sta.v sutures will 
not always iirevent this. 

First Stage . — An incision about 4 cm. long is made on the left side at the 
level of the last nipple lateral to the border of the left rectus muscle and about 
5 or 6 cm. below the left costal margin. After cutting the skin, each layer of 
muscle and fascia is separated by blunt dissection. The peritoneum is incised 
and the edges are caught with several clamps. The operator’s inde.\' finger is then 
inserted into the abdomen and an attempt made to locate the cecum. This fre- 
quently proves to be very difficult because of the small opening; often long 
sections of small intestine must be drawn out before the cecum can be located. 
As soon as the eccum has been brought into the operative field, it is kept care- 

' ^rom the Laboratorie.-; of Physiological Chemistr}- anC Bacteriolofrj-. Vale University. 
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OPTICAL QUALITY 

Is Required in Medicine 

• Throughout the country, in hospitals and biological labora- 
tories, thousands of Spencer Microscopes, prized for their su- 
perior optical performance, are aiding in the battle against 
disease. 

Each year, as hundreds of yoimg men and women undertake 
the study of medicine, they are advised to "Purchase a Spen- 
cer Microscope". 

The reason for this preference is the Spencer optical quality, 
planned in the optical formula of each instrument and carried 
out in the superior craftsmanship of Spencer construction. / 


spencer Lens Company 


MICROSCOPES 

MICROTOMES 

PHOTOMICROGRAPHIC 

EQUIPMENT 



REFRACTOMETERS 

COLORIMETERS 

SPECTROMETERS 

PROIECTORS 


This Journal stands for the \€r> best m Athertlalng Ethics 
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The Laboratory Diagnosis 
of Syphilis 

The Theory, Technique, and Clinical Interpretation of the Wassermann and 
Flocculation Tests with Serum and Spinal Fluid 


By Horry Eagle, M.D., Passed ,^slstant Surgeon, United States Public Health Service, Wash- 
mgton, D. C.,- lecturer In Medicine, Johns Hopkins University Medical School, Ealtlroore. Md.; 

Professor of Bacteriology, University of Pennsylvania Medical School, 
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sician. The Johns Hopkins Hospital, BalUmore. 


440 pages, vrith 27 Illustrations. Price, water-proof, vermin-proof cloth. $5.00. 


A Timely and Authoritative Work 

This book should do much to remove those elements of confusion that 
exist between the laboratory workers and the practitioners of medicine. 
Dr. Eagle points out that, with few exceptions, all the serologic tests for 
syphilis, "Wassermann or flocculation, are practical applications of identical 
biologic phenomena ; be analyzes these phenomena, and, largely on the basis 
of his original investigations, offers a step by step explanation of their mecha- 
nism which more satisfactorily fits the observed facts than any heretofore 
proposed; he advances the date of possible standardization of serum tests by 
indicating clearly which of the various steps in their performance are to be 
discarded as antiquated relics of custom, which of them are generally accept- 
able to modem serologists, and which of them are still unsettled points of 
controversy ; he sho.ws quite clearly that in the state of our present knowledge 
no flocculation test can entirely replace the "Wassermann test; he discusses 
with refreshing clarity the significance of the laboratory report to the prac- 
titioner. 

The serologist, whether physician or technician, will be interested by the 
presentation of practical details, including the descriptions of the various 
sources of error in these tests, and the medical detective work essential to 
trace them to their origins. The investigator, even though his field of en- 
deavor extends beyond the serology of syphilis into the phenomena of im- 
munity in general, will he attracted by Dr. Eagle's ingenious explanation of 
the mechanism of these tests and the experimental evidence he adduces in 
support of it. The practicing physician need not he appalled by the technical 
details. Those who are engaged in the clinical study of syphilitic infection 
and in the daily application of serum tests in the diagnosis of syphilis cannot 
afford to he ignorant of the viewpoint which this book provides. 


n[ie C. V. Mosby Company — Publishers — St Louis, Mo. 
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By IRVIN S. KOLU B.S . M D . 
F.A.C.S , Attemling Urologist, Michael 
Reese Hospital, Chicago. 431 pages, 92 
illustrations, C color plates. Price, ?o 00 

Here is n text that Is different. It coxers 
medical urology, a group of diseases of 
the uro'genltal system that most texts of 
urolog>’’ treat xvlth too little concern It 
goes nlth great detail Into diagnosis It 
helps the physician to put his finger on 
the spot xxhere the trouble 'Wiith his pa- 
tient is to be found and helps him to ai- 
rlve at a correct conclusion and make a 
diagnosis. It la an Invigorating, inspir- 
ing presentation of diseases of the uro- 
genital tract that challenges the admira- 
tion and begets confidence. 

Synopih of Contents PART 1 — Dueises of the 
Urethr* and Genitalia PART II— Venereal LH 
ceratne Lesions of the External Genitalia and 
Adnexa. PART III— Diseases of the Kidneys and 
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and Sterility. PART VI— Diflerential Diagnosis 

THE C. V. MOSBY COMPANY 
3525 Pine Blvd. St. Louis, Mo. 


Make a Real 
REFERENCE BOOK 

of your 

JOURNAL 

Pile each copy as soon as received so 
It will be Instantly available when you 
want to refer to a recent article. 

We have secured what we believe to be 
the best binder made for this purpose. 
It Is light, easy to operate, and hand- 
some, and opens perfectly flat for easy 
reference. 



PRODUCED BY CILMER 

Sent postpaid on receipt of $2.00, with a 
guarantee that if you are not more than 
satisfied, your money will be refunded. 

De sure to state that the binder Is In- 
tended for use with this Journal. 

Address Dept JL, The C. V. Mosby Co. 

S52& Fine Blvd. 8t. I,QuU, Mo. 



cISfe American Journal of 

Digestive Diseases 
AND Nutrition 

The Only Monthly Periodical in its 
Field on the Western Hemisphere. 

Contributors: Only the best authorities. 
Policy: To afford a reliable Archive of in- 
formation in a special field. 

Editorial Set Up: The outstanding men in 
U. S. A, and Canada. 

Progress: In years it has earned itself a 
permanent place in ^ledical Literature. 
Strictness: Empty of padding and fillers. 


No expense is spared to make this Journal 
truly serviceable to those physicians who 
need this new kind of help. It is the Official 
Publication of the American Gastro-Entero- 
logical Association. You may have a speci- 
men copy without obligation. Mail the 
coupon today. 


r— 

I SANDriELD PCBUTSniNO CO. (JLCM) 

I 4YS-4S5 Idncoln Bank Tower 
■ Fort Wayne, Indiana 

! Gentlemen; Without obligation send me a 
! copy of the current Issue of American Jour- 
I nal of Digestive Diseases and Nutrition for 
I my examination. 

I Name — — — — . — ... 

{ Address — — — 

I City State 


Thl«5 Jouina! standx for the very best in Advertising Ethics 




1320 


SUB<rECT INDEX 


Leucocytes, rest and activity levels of, in 
health and disease, 874 (Abst.) 

Leucocytic blood picture in active and inac- 
tive tuberculosis. 760 (Abst.) 

Licensure, state, of medical technologists. 
1095 (E) 

Lipid, blood, studies in case of xanthomatosis 
associated with hepatic damase, 903 
composition of red blood cells, direct versus 
indirect method of estimating, com- 
parison of. 237 

plasma total, oxidative micro-estimation of. 
956 

Lipolytic activity of Lactobacillus acidophilus, 
1183 

Liquids, antiseptic dispenser of. for moisten- 
ing cotton or sponges. 9.64 

Liver cirrhosis, diagnosis of, evaluation of 
Takata-Ara reaction for, 532 
extract and milk protein, effect of injections 
of, on blood and bone marrow of rat, 
503 

5, 6-quinone of dlhydroindole-2-carboxylic 
acid in. 890 

fatty infiltration of, with hypoglycemia. 1258 
function, test tor, liippurio acid elimination 
a.s. 1046 

interpretation of abnormal dextrose toler- 
ance curves occurring in toxemia in 
terms of, 437 (Abst.) 

hippuric acid in disease of, clinical value of, 
216 (Abst.) 

pathologj' of. relation of tvroslnemia to. 
1303 (Abst.) 

Lobar pneumonia and Inorganic Iicart disease, 
1230 

lung puncture in, 101 (Abst.) 

Lungs, 100 (Abst.) 

puncture in lobar pneumonia, 101 (Abst.) 

Lymphatoid disease, 983 (Abst.) 

Lymphoblastoma, 983 (Abst.) 
follicular, 807 

Lymphocyte, granule witliin, previously un- 
dcscribed, 978 (Abst.) 

ratio of large to small, in lead poisoning, 655 
(Abst.) 

Lymphogranuloma, Frei test with antigens 
made from mouse brains, 872 
(Abst.) 

inguinale, 103 (Abst.) 

cultivation of virus in mice and its use in 
preparation of Frei antigen, 871 
(Abst.) 

standardized mouse brain antigen for Frei 
test. 544 (Abst.) 

value of intradermal injection of serum 
as diagnostic test for, 323 (Abst.) 
use of mouse brain antigens for diagnosis of. 
655 (Abst.) 

Lymphoma, malignant, of tonsil, 216 (Abst.) 


M 

Machine, shaking, inexpensive improved. 514 

Macronucleolus, value of, in cancer problem. 
100 (Abst.) 

Maggots, surgical, culture of. apparatus for. 

in treatment of chronic osteomyelitis 
and other suppurative Infections, 
1055 

Malaria, benign and subtertian, 364 
Kahn test in, 614 
reticulocytes in, rCile of, 364 

Malignant lymphoma of tonsil, 216 (Abst.) 
nephrosclerosis, 324 (Abst.) 

Mammary gland, action of, upon ovary, 711 

Mandler and Berkefeld flltens. note on mantles 
for, 723 

Manic depressive psychosis and blood choles- 
terol. 240 

Mantles for Berkefeld and Mandler Alters, note 
on, 723 

Manual, laboratory, of physiological chemistry, 
108 (B. Hev.) 

of common contagious diseases, 765 (B. 

Rev.) 

Marrow, bone, and blood of rat, effect of in- 
jections of liver extract and milk 
protein on. 503 


Marrow, bone — Cont’d 

changes in, during agranulocytosis, 105 
(Abst.) 

from animals, simple, pr-actical and sterile 
technique for obtaining, by puncture, 
1080 

in anemia, 1302 (Abst.) 
rapid methods for preparing and staining. 
949 

sternal, biopsy specimens of, method of 
obtaining, by use of spinal needle, 
752 

yellow. ; ■ !;; :1 ■■ iP'lc fractions of. 231 
sternal, ; iif. . 104 (Abst.) 

Mask, gas, t;, 

Maternal respiration, intrauterine fetal respira- 
tion and uterine contractions, simul- 
taneous recording of, 1280 
Sleclianism, defense, of animal organism, effect 
of certain types of stimuli on, 382 
of anemia, 439 

Medical annual, international, 110 (B. Rev.) 
laboratory, thermocouples for. 68 
papers, 110 (B. Rev.) 

Medicine, recent advances in, 112 (B. Rev.) 
Mediums causing surface and subsurface 
growth of pathogenic fungi, possible 
importance of. to diagnosis and treat- 
ment of disease, 268 

hormone, as bases for fungus cultures, 650 
Meningitis, meningocoeclc, 653 (Abst.) 

second attack of. with recovery, 1010 
Jteningococeus, heat sensitivity of, in vitro 
wltiiln range of therapeutic tempera- 
tures, 665 

meningitis, 653 (Abst.) 
second attack of. with recovery, 1010 
Menstrual cycles, hemoglobin and red ceil con- 
tent in normal women during suc- 
cessive, 104 (Abst.) 

Menstruation, hemoglobin studios on college 
Women with special reference to 
effect of. 607 

Mesenteric capillaries, living, oljservatlons on, 
462 

Metabolic tracings, basal, signlAcance of 
aberrant, 815 

Metabolism cage, glass, improved, for .small 
animals, 521 

Metastasis, distant, does aspiration biopsy of 
tumors cause, 1254 

Methylene blue, polychromes, as constituent 
of Romanowsky stains, 736 
Mlcrodeterminntion, combined, of calcium and 
pliospliorus in blood serum, 966 
Micro-estim.ation, oxidative, of plasma total 
lipid, 956 

Microfiocculation test for syphilis, 959 
Micromethod for determining blood cholesterol, 
968 

Microorganisms, visible action of sodium lautyl 
sulphate on, 700 

Micropipettes and tubes, calibration simplified, 
718 

Microtitrations, apparatus for, 972 
Migraine, acid-base balance of blood in. 877 
Milk, breast, method of preserving, 758 (Ab.st) 
protein and liver extract, effect of injections 
of, on blood and bone marrow of 
rat. 503 

Mineral den.sity in skeleton, experiments on 
maintenance of. 221 

Moccasin snake venom in liemorrhagic condi- 
tions, 322 (Ab.sL) 
in treatment of epilepsy, 572 
Moistening cotton or sponges, antiseptic dis- 
penser of liquids for, 954 
Moniila, lium.nn infection with, 584 
Moniliasis, pulmonary. 6S7 
Monocjdcs in agranulocytosl.s, 1203 (Abst.) 
Monoevtosis. Icucopenic infectious. 1203 
(Abst.) 

lVfononuc)eosIs. infectious. 1091 (Abst.) 

Morphine sulphate, toxicity of. and pressor 
episodes, 1125 
variations in. 1031 

Mouse ov ■ v--'— *= ' in Aschhclm- 

. ‘ by c^'istration 

* . ■ . ■ of estropenlc 



22 


THE JOtniNAL OP LABORATORY AND CLINICAL MEDICINE 


These New Books Will Interest You 


Synopsis of 

Digestive Diseases 

By 

JOHN L. KANTOR, Ph.D., M.D. 

Asiociate in Medicine, Columbia 
University 

260 pages, 40 illustrations. 

Price, $3.50 

This book presents simply, clearly and 
concisely, the essential facts concern- 
ing the diseases of digestion. An ef- 
fort has been made to preserve the 
proper balance between stress and sub- 
ordination, inclusion and omission; 
and to emphasize throughout the ways 
in which gastro-enterology fits into 
the larger field of internal medicine. 
To this end the opening chapter on 
classification h.as been designed for 
early orientation, clinical syndromes 
common to many diseases have been 
elaborated as fully as possible, and a 
final section has been devoted to diges- 
tive symptoms in extradigestive dis- 
eases. 

In the preparation of this book the 
writer has drawn on his clinical rec- 
ords for much of his basic statistics, as 
well as on his practical experience in 
teaching gastro-enterolog)' to both un- 
dergraduate and graduate students. 
The current literature, in periodicals 
and in special monographs, has been 
carefully, .and it is hoped critically, 
utilized. 

The illustrations, most of them orig- 
inal, and all of them drawn especially 
for this book, include several synoptic 
charts devised for the diagrammatic 
presentation of the more important 
diseases. The special diet forms arc 
derived in practically all instances 
from the Montefiorc Hospital Man- 
ual of Diets. 


Synopsis of 

Ano-Rectal Diseases 

By 

LOUIS J. HIRSCHMAN, M.D., 
F.A.C.S. 

Prof, of Proctology, Wayne University 

288 pages, 174 illustrations. 6 color 
plates. Price, $3.50 

This work goes into detail especially 
in the technic of methods of diagnosis 
and details of treatment which can be 
administered without the use of gen- 
eral anesthesia. Many methods of of- 
fice treatment are described and 
clearly illustrated. Care has been 
taken to present methods of treatment 
which do not require complicated or 
expensive electrical or other apparatus. 
It docs not attempt to treat of the 
major diseases of the rectum or of the 
colon but is designedly limited to the 
treatment of the commoner diseases 
of the anus, anal canal and the rec- 
tum. The diagnosis, however, of ma- 
jor conditions, such as carcinoma, are 
included of necessity in order to avoid 
pitfalls for the unwary. 

This synopsis has all the salient mate- 
rial of the Fourth Edition of Hirsch- 
man’s “Handbook of Diseases of the 
Rectum” condensed and brought up 
to date and in addition many meth- 
ods of diagnosis and treatment which 
should assist the general practitioner 
of medicine in .acquiring a better 
knowledge of those diseases of the 
anus and rectum which are amenable 
to treatment outside of the purview 
of the specialists. 
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cecum project beyond the end of the main incision and under the skin for some 
distance, one insures that the part of the cecum between the finiil fistulous 
opening (made in the second stage operation) and the valvular fold is provided 
witli a firm membranous cover, namelj’, the skin. 

The animals arc not given any food on the first day after recovery from 
the anesthesia, and vciy little water is allowed. On the second day feedings of 
milk are begun, and on about the seventh day a stock ration. The dressings arc 
changed every other day until the wound is complctelj’’ healed. 

Second Stage . — The second stage of the operation is carried out in from 
three to four weeks after completion of the first. At this time the area of skin 
where the cecum can be palpated as a long round mass is anesthetized with novo- 
caine solution. At a point nearest the tip and farthest awaj' from the bend in 
the cecum, a veiy small puncture wound is made with the tip of a scalpel. A 
metal cannula is then inserted, and an attempt is made to determine whether 
the opening is in the cecum. The test of this consists of palpation of the can- 
nula within the intestine. If the test is negative, the wound is enlarged and the 
test repeated until there can be no question that the cecum has been incised. The 
edges of the cut cecum usually evert through the wound in the skin and arc left 
in this position. We have observed no tendency for this opening to close, in 
contrast to our experience with gastric fistulas of the valve type. The animals 
are allowed to recuperate for about a week before being used for experimental 
purposes. 

COMMENTS 

We now have 4 dogs with valvular fistulas in the cecum made in this man- 
ner. All of our operations were performed over twentj' months ago, but the ani- 
mals are still in good condition. No difficulty has been encountered in maintain- 
ing their body weight, nor has there been excess leakage from the cecostomy 
openings. Two of the dogs show no leakage whatever, -while the other 2 pass 
from 1 to 2 c.e. of intestinal material per day. Erosion of the body wall has 
not taken place in any of these animals. Experiments involving the insertion 
of a balloon into the large intestine by way of these fistulas have been carried 
out without difficulty. Materials of various kinds, including bacterial cultures, 
have been instilled without any bann to the animals. It is possible to flush out 
the cecum with any desirable liquid without difficulty. The little finger can 
be inserted without causing any untoward effects. The presence of the valve 
can readily be detected by the palpating finger. 

CONCLUSIONS 

A method of preparing a cecostomy with a valve in dogs has been described. 
Observations over a long period of time show that this type of opeiation can be 
carried out veiy easily and is in eveiy way compatible with maintenance of an 
excellent state of nutrition and a long normal life in the operated animals. 
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tiaiisverse bar by a connecting- rod {II) ivitli a bearing at each end. The ex- 
cursions of tJie vertical rods (A) are controlled by the length of the windshield 
wiper arm, which may be made adjustable. Wipers may be obtained for op- 
eration on air pressure, vacuum, or by electricity. 

Since our present set-up is maintained at body temperature, the board (B) 
is cut to such a length that it rests on shelf supports in a 37.5° 0. incubator 
where it is securely anchored with a screw clamp. The wiper operates on the 
building air pressure line. The speed of the oscillating paddles is controlled by 
the quantity of air admitted through a needle valve. The valve is connected 
with the wiper by means of a rubber tube (7) leading into the incubator through 
a small opening, plugged with a two-holed rubber stopper. The exhaust air 
escapes from the wiper through tube (J) and out of the incubator through the 
second hole in the rubber stopper. This prevents the escape of cool air in the 
incubator which would cause fluctuations in the temperature. When the ap- 
paratus is in use outside of the incubator, it is clamped between two iron stands. 

For mixing the contents of beakers, strips of glass, celluloid, or more re- 
cently, flat wooden “tongue-blades’’ are clamped to the free ends of the vertical 
oscillating rods (fl.) by the spring type of Avooden clothes]nns. Small flasks may 
be agitated by fastening them to the oscillating rods by means of rubber bands. 

The above described device has many adaptations in the laboratory, is in- 
expensive, simple of construction, practically noiseless in operation, and per- 
mits a reciprocating motion of easily controllable amplitude and rate. 


A SECTIONAL TEST TUBE BACK'’ 


For Use in the Titration of Serologic and Other Biologic Reactions 


S. S. Lkhtuak, M.D., New York, N. Y. 


T he sectional test tube rack was devised primarily for convenience in read- 
ing hemolj'tic reactions in connection ivdth bile salt determinations in body 
fluids by the author’s procedure depending on bile salt hemolysis.^ This type 
of rack permits direct visualization of each entire roiv of tubes. Individual 
tubes do not have to be remoi'ed for inspection. In timed reactions this proves 
advantageous. The apparatus may also be used for the performance of ag- 
glutination, precipitation, hemolysis, and the Wassermann reactions. 

DESCRIPTION OF APPARATUS 

The rack consists of a stand and indhddual sections. The dimensions of 
the stand, length and number of sections, and the number and size of the holes 
are determined by the use for which the apparatus is intended. 

^rom the Laboratories and the Aledieal Divisions of the Mount Sinai Hospital. 

Keceived for publication, February 21, 193C. 
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IMPKOVEaiENTS IN THE VARNEY ANAEROBIC JAR^ 


George H. Chapman, New York, N. Y. 


•“nHE Varney anaerobic jar* has been in daily use in this laboratory since 

1927. In 1929, due to an unusual combination of circumstances, the author 
received severe burns in handling the pliosphorus. However, the unique features 
of the jar prompted its continued use. Precautions were adopted to prevent 
further accidents. From time to time, modifications were adopted whicli resulted 
in distinct improvements. The present type of apparatus and the method of 
handling it will be described in this paper. 

DESCRIPTION OF THE APPARATUS 

The Glass Museum Jar . — The outer glass jar is a cylindrical museum jar 
similar to that originally used by Varney except that, because of the number of 
plates cultivated, a 5 by 18 inch jar is preferred. Such a jar will accommo- 
date from 10 to 12 plates. These jars tend to crack near the flange, but this can 
be minimized by wrapping adhesive tape around the jar immediately beneath 
the flange. The assembled apparatus should never be carried by means of the 
metal clamp, as this imposes considerable strain on the flange. Water is poured 
in the jar to a depth of about one-half inch for absorption of phosphorus pent- 
oxide fumes. 

The Mcial Rach . — ^The frame is made of Monel metal and heavily japanned. 
This minimizes corrosion inherent in earlier models. It fits inside the glass jar 
with sufficient play to allow for rmriations in the size of different jars. One of 
the upright strips of the frame is hinged at the lower end to permit filling the 
rack with Petri dishes. The feet extend V /2 inches below the base to keep the 
dishes out of the water. The top shelf of the rack is fastened to the frame and 
should be covered -with bibulous paper. Metal straps extend 2% inches above 
the top and arc used for lifting the rack in and out of the glass jar. 

The Phosphorus Cup . — The space above the top platform of the metal rack 
aecommodates the phosphorus container. By using a tall container for the 
phosphorus, reaching within one-half inch of the lid of the museum jar, there 
is little danger of the ignited phosphorus escaping into the jar. To keep the 
phosphorus as dry as possible, porous porcelain is used. Battery cups measuring 
75 by 38 mm. sold by the Arthur H, Thomas Company as x>orous porcelain bat- 
tery cups (No. 4378) have proved to be quite suitable. This cup can be manipu- 
lated with much less danger than the original Varney phosphorus assembly. 

•From Uie Clinical Research laboratory. 60t Fifth Avenue. 

Rcceivcil for publication, Fcbniary 2T, 1930. 
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tow GILL \\riN STEIN \AIMIIAK tLCO^TOM^ IN DOG JO) 

fullj bathed in ttam phjsiologic saline solution If this is not done and the 
organ is al/oncd to become cool, it upidlj coiiti.iets to about one fourth of its 
iioimai size and picsents gical diflitiilti in the siituimn; piocess dining the 
biter stages of the opeiatioii 

The ceciiHi is t}/ai dissected aiiai lufli scissois tiom its ita'senfene attach 
iiieuts to the small intestine "When the cetnm has been coniplcteljl sepaiated 
from all of its attaciimcnts, it is plactd in tin mtision and allowed to assume as 
at irh iiatiiial a position as jiossihle This position is not ilwais the simc 
S'ointtimcs the tip of the eceum shows a tindemi to jiomt tcphilid and it othci 
liniis eandad The diieotioii m which it points uds nii'einlli in ihcnlnig the 
best position in winch to place the eeciim in the incision foi sntiininr 

If It points cephalad, tiicn the siitinnig should begin with the cecum placed 
til the e.iudal end of the incision, if the inoie natinal position mabes the organ 
point caiidad, it should be siitiiicd into the ccphal id end of the wound The ad 
tnniage of tins will he appaicnt when the siiluies and pioiodincs deseubed he 
hw aie coiisideied Tins point will be lefciicd to later 

The cecum is drawn into the opciatnc wound until it piojcets about 4 oro 
(hiougli the bodj wall roar oi 5 siitnics of No 00 elnomic catgut aic tahen in 
(ho bisc of the ceciim on the niodial side These siitmcs penetrate the pciito 
hoiira, mtiselc and fascial slicnfhs of the bodj wall and the muscle laioi of the 
<iconm When these sutuios ha\o been placed, the cecum is giasped In its tip 
ind rotated so as to point in tlic opposite diicclion This pioccduie pioduces 
hot onij a twist in the cociiin but also a fold wlieie the organ is bent oiei on it 
tcif, the production of the laho depends upon the suecossfiil manitenaiice o£ tins 
twist and fold bj smtablo sutuies The cecum is held in position In the as 
sistant while the oporatoi places 4 oi 5 sutures thiough the peiitoneum, muscle 
and fascia of the bodj wall and the mnsciilai laicis on the lateral side oi tlic 
tceiim .Siitiiics arc then placed along the base of tlic ccciim and whcroiei mai 
seem necessaie until tlic peritoneal incision is cntneli closed, and the pait of the 
onginal incision not occupied b> the cecum is piopcilj closed The skin is 
separated from iindciljing fascia for some distance at the point whole the tip 
of the cccvun lies, a suture of No 00 chromic is then passed through the tip and 
theu fastened to the abdominal muscle and fascia in the tunnel iindci the skin 
at the gieatcst distance possible watliout undiilj stietchnig the eccum or in 
fining if in anj waj This suture is designed to aiichoi the tip of the cecum 
"1 the canty nndei the skm Tlie lemaiiiing edges of the skin incision are then 
fastened to the top of the cecum avith No 00 chromic catgut, care being taken 
to see that no sutures are so placed as to he subject to stiain winch will lesiilt in 
tearing the octal issue Tins terminates the fust stage of the operation 

In a ptecedmg paiagiaph lefcrciice was made to the advantage of plaeiug 
the cecum m cithci the caudal oi cepinhd end of the liodv wall incision, dc 
pending upon what seems to be the natural position foi the organ to assume It 
should now be evident that, after having fust anehoied the cecum hj stitches 
placed mediallj, then lotafuig the oigan and maintaining it ni that position to 
sutures propcily placed, a poition of the ccciim will eslond bevond the end of 
the main incision or not, depending on whethci the base of the cecum is sutured 
to tissues at that end oi not Bv so arranging matters as to make the exposed 
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the jar to the incubator by putting one hand under the bottom of the jar while 
steadying it with the other hand. 

Unloading the Jar . — ^Have ready a 500 e.c. Griffin form beaker containing 
about 200 c.c. of water. Loosen the metal clamp from the jar and carefulty piy 
off the glass lid. Immediately pour water into the porous cup. This prevents 
further ignition. This must be done quickly or the phosphorus wiU bum vio- 
lently. Eemove the battery cup by means of crucible tongs and immerse it in 
water. Veiy little residue is left in the cup after ignition because most of the 
combustion products are water soluble. The residual phosphorus in the bottom 
of the cup is left immersed in water ready for the next test. The porous cup is 
always kept under water until ready for use when it is drained off. The moist 
phosphorus is still capable of being ignited immediately by means of magnesium 
ribbon. 

Several of these jai-s have been in daily use and have given complete satis- 
faction. Thej' are admirable for anaerobic plating methods. 

REFERENCE 

1. A’arney, P. L.: A Simple IMethod for Cultivating Anaerobes bv Means of Phosphorus J. 

Lab. & Clin. Med. 11; 1183, 1926. ‘ ’ 


A SIMPLE AND RAPID METHOD FOR OPENING SYRINGES CLOTTED 

WITH BLOOD® 


George Holobaugh, New York, N. Y. 


S YRINGES in which blood is allowed to clot often must be discarded because 
of the inability to remove the plvuiger. The following simple technic, which 
is an adoption of an old houseliold principle, has been found very valuable in 
opening and cleaning “stuck” syringes. 

Two pieces of soft rubber tubing, each 30 to 40 cm. in length (such as are 
used for tourniquets), are the only equipment required. The first tube is wrapped 
tightly around the barrel of the syringe in a counterclockwise direction so as to 
cover the whole barrel with one or more spirals of flattened tubing. This is then 
held tightly with the left hand while the second tube is swapped tightly around 
the handle of the plunger in a clockwise direction, piling up to several tiiick- 
nesses which can readily be grasped in the right hand. Force is then applied with 
the two hands to produce a clockwise rotation of the plunger within the barrel. 
Usually very little force is required but, if necessary, a powerful, steady torsion 
can he applied because of the improved grip and increased leverage. Careful 
and complete winding of both tubes will prevent injury to the operator if a 
breaking of the glass should occur. 

This method has been employed successfully in opening syringes of all sizes 
in which dried blood has been allowed to stand even for many days. 

^rom the Medical Service. Presbyterian Hospital. 

Received fov publication, February' 24, 19S6. 
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A DIjVICIj cajiablc ot slmultan^fJTlsl^ f,fui»n» liie (oiilints < <i luimbd of 
beakeis, oi agitatin*; small flasks ini\ bt leadih in 1 sum I\ ( otKtnu t'^d 
fiom wood 01 metal stups, usmj* an oidnuM lUionuibilL wnulsJn Id wifci is 
tlic soiiice ot jiowLi 

We lia\c had such a de\icc m use Xoi o\ci i vtai toiistim ltd ot thm oak 
slats 1 cm wide, with accommodations foi loin flasks oi bialais Ihe si/p of 
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Fig 1 — Fhotograph of an agitating device operated b> a windshield vrlper 

the apparatus m'l'v be vaiied to suit the purpose at hand The one that wc aie 
tio\v usiug IS pruuatily for the puiposc of stiinng the contents of eight 600 ml 
bealceis simultaneously It Js shoivn m Fig 1 Eight hiass stups (j 1) 20 cm 
long bj 12 cm wide, twisted at light angles m the lowci thud, arc suspended 
fiom a rectangulai boaid {B) by means of suitable beaiings (C) so as to be free 
to mo\e from side to side The strips aie spaced 10 cm apart A brass con 
neetmg lod (D) yoins each set of foui vertical stups with fieely working hear 
mgs (27) The two connecting lods aic joined by a rigid transveise bar (F) 
The reeipiocating action of a windshield wiper aim {G) is communicated to the 

•From the Departments of Medicine and Pathologj Stanford Unl\ersit5 School of 
Medicine 

Received foi publication Februarj 25 1936 

Supported In pait b% tlic Kochefeller Fluid Researcli Fund of the School of Medicine 
of Stanfoid Uni\ersit 5 
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able to dispense with all dressings and alkali by the nse of a permanently placed 
rubber catheter. The type used is either a wing or mushroom self-retaining 
catheter. It is placed in the pouch by means of a stylet. Fig. 1 illustrates the 
catheter in position in tlie pouch. The tube is first introduced after the dog 
has completely recovered from the effects of the operation. It is important that 
the tubes fit the pouch openings very snugly. For the larger openings a num- 
ber 34 or 36 catheter has been found very satisfactory. About two inches of the 
tube stem is allowed to project bejmnd the body-wall. If the tube tends to be 
drawn into the pouch, one can prevent this by the use of a safety pin through 
the tube stem, or by placing a skin suture through the tube. Most animals 
ignore the presence of the tube, but an occasional one will develop the habit 
of pulling it out. This can quickly be discouraged by a skin suture which 
will keep the tube in place for days to weelcs. 



rig. 2. — Photograph o£ gastric pouch opening with tube in place 


A very minimal amount of circumscribed erosion of the tissue immediately 
around the tube may occur due to peritubular leakage of secretion. This 
remains quite superficial and rarely extends more than a few millimeters 
beyond the mucosal junction. It does not progress and needs no special care. 
Occasionally a mild skin burn may occur on the hind legs due to the posture 
assumed in recumbency. The animals soon learn to avoid such occurrences. 

An added convenience is the fact that this self-retaining catheter can be 
used for collection of samples. It is likely that the constant presence of these 
catheters may slightly increase the combined acid values. In two sacrificed 
dogs that had such catheters in situ for one and two months, respectively, an 
examination of the pouches revealed absolutely no noticeable mucosal changes. 

To date we have employed the abo\e device in five Pavlov and Heidenham 
pouch dogs with complete success. It has also been used satisfactorily in an 
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The Stand. — (Fig;. 1.) The stand consists of a base and uprights and is 
made of noncorrosive metal if immei*sioii in nater is intended The upper edge 
of the upriglits permits suspension of the tiajs and sli.iking of tlieir contents 
without dislodgement. 

The Sections . — Each section is as nide as the diameter of tlie test lubes to 
be used. Tins permits close apposition of an entire vow of tubes to the frosted 
glass surface of an illuminating box for precise clifLcrcntiation between partial 
and complete licmolysis if an artificial soiiiec of light is used Holes to ac- 
commodate agglutination or hemolysis tubes aic punelied m niCl.il strips as elosc 
ns possible to each other to facilitate eompansoii of tlie contents of adjacent 
tubes. The margins of the metal .strips, bent at right angles tangentially to the 



j’jg. 1. Rack with five sections. 


holes, serve as flanges. A similar strip of metal witli idontieal punching of holes 
is juxtaposed, their flanges almost meeting. A free view of the lower half of tlm 
tubes is thus afforded and the tubes arc secure from falling out when their 
contents are agitated. The tubes rest on a platform. In agg ntination or other 
proeedures where the character of the sediment is examined throng , the hot 
tom of the tube, holes may also be punched in the platform. Each section 
rests suspended on the uprights of the stand. The upper metal strip projects 
beyond the uprights of the stand to provide means for raising each section 
off the stand. Noncorrosive materials arc used throughout. 


REFERENCE 

. T • V. c a . 1 New I’roeeaurc for the Estimation of Bile S.slts m Body Fluids 

■ "^'"'‘Tsed'-on Bilo'salt Hcomlysm, J. Biol. Cl, cm. 107: 717, 10=4. 
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In rabbits lightly anesthetized with ether, a short incision is made in the scalp and 
a tiny opening is drilled in the skull at a point 2 nun. lateral to the sagittal suture and 
1.5 mm. anterior to the lambdoidal suture. Through this opening, 0.4 c.e. of sterile sus- 
pension is slowly injected into the occipital lobe to a depth of about 3 mm. by means of 
a short fine needle. The skin is then sutured and the wound covered with collodion. In 
addition, 0.6 c.e. of the inoculum is injected into the marginal ear vein. The rabbits are 
weighed before the inoculation and daily thereafter. 

Positive Test . — After an incubation period of from two to six days (in one rabbit, 
sixteen days), slight impairment of locomotion sets in, followed by a progressive spastic 
paralysis of the hind limbs. The gait becomes decidedly ataxic, and the animal ma}' 
stagger and fall. In the more marked reactions, retraction of the head, opisthotonos and 
convulsive movements are observed. Van Booyen reported nystagmus, grinding of the 
teeth and urinary and fecal incontinence in some animals. Progressive wasting and weak- 
ness, affecting particularly the hind quarters, are found in all cases. Death occurs fre- 
quently within three days to one month, usually in ten days. A larger number recover 
completely or pass into a chronic state. 

At autopsy, gross examination reveals only a slight hyperemia of the meninges. 
Microscopically, usually little or no cellular infiltration in the brain is found, but with 
more active material Gordon noted a l 3 -mphocytic meningitis and perivascular Ij-mpho- 
cystic infiltration of the brain substance. No inclu.sion bodies have been described. Cul- 
tures of the brain and meninges are sterile. 

DIAEEHOEA, Infectious, An Epidemic of, in the New-Born, Barenberg, L. H., Levy, W., 

and. Grand, M. J. H. J. A. hi. A. 106: 1256, 1036. 

An epidemic of infectious diarrhea, parenteral in origin, occurred, thirtj'-two infants 
presenting a characteristic syndrome. 

There was no relationship between the normal type of feeding and the incidence of 
the disease. 

Dehydration was evident, but true alimentarj- intoxication was noted in onlj' one 
instance. 

Otitis media and bronchopneumonia as complications were frequent. 

The severitj' of the disease decreased with the return of alkaline stools. 

Bacteriologic studies failed to reveal a causative organism. 

The administration of 1 per cent salt solution orallj' was well tolerated and obviated 
the use of the intravenous route for nutrition or medication. 

Necropsies did not show a pathogenic picture in the gastrointestinal tract to indicate 
a primary intestinal infection. 

The finding of pneumonia with mononuclear infiltration in the absence of any in- 
testinal lesions suggested the possibility of a virus infection. 


RENAL CARCINOMA, Prognosis in, Braasch, W. r., and Griffin, M. J. A. M. A. 106: 

1343, 1936. 

As an index to prognosis and in the interest of simplified terminology it would seem 
best to regard all malignant tumors of the renal cortex as carcinomas and to grade them 
according to the degree of cellular differentiation. . . , , „ 

From a clinical point of view, carcinoma of the renal cortex may be divided further 
into two groups which have distinct clinical characteristics; namely, adenocarcinoma (hy- 
pernephroma) and alveolar carcinoma. 

Although thev may be various factors, such as metastasis, which can P^' 

operative remits, the prognosis usually will conform to the histologic evidence of malig- 

Metastasis occurs most frequently with renal tumors of the 
nancy and may be present without causing clinical evidence. Lymphatic extension is a 

, .....m, Al.h..,gh .h. pr.B~ .1 He T™"” 


A SIMPLE CATHETER DEVICE FOR THE C VRE OF (x \STRir POUCJI 

ANIMAL'^* 


Louis Goodman, M D , Alfred GiuMy \ Pn D , v\d Phit ip P,r .ro B A , 
New Hue* Oovn 


PVERY imestigator who has piopaicil gaslue pouch dojis las bcin laced 
witli the piobleiii of eoiitiolling the ciosion oC tissue aiouncl tin pouch 
opening caused bj tlie digestive activitj of the giistiie juict One of tl o usinl 
methods employed in the postopeiatne caii of such animils is the use of 
alkali to neutialize the aeid of the pouch scciction, thus pievcnling piptic 



Pig 1— Schematic drawing of a self retaining v ing catheter in a gdstiic pouch 

digestion Magnesium o\ide, foi example, is placed in gaii?e packs and kept 
ni position over the fistula opening bj means of abdominal binders of vaiious 
types Dail} diessing is needed as a rule, and when the pouch is laigc oi when 
the animal is fed a diet which stimulates excessive seciction, it is often necessaij 
to change dressings twice a da> in ordei adcquatclj to contiol ciosion Despite 
tlie best of care, iileeiations do occiii, and if the animal is b> clnnce negleeted 
for a few dajs, eiosion thiougli to the pentoneum is not unlikelj 

It is obvious that such eaie is huidcnsome and time consuming, cspeciallj 
so when one has several pouch animals rcquiiing attention We have been 

•Prom the Depaitment of Phamiacolog> and Toxicologj Tale Universitj School of 
Medicine 

Received for publication March 30 1836 

200 



216 


THE JOUKXAL of LABORATORY AXD CLINICAL 3IEDICINE 


tacosis. Only very rarely are necrotic patches on the liver to he seen. The .spleen is 
enlarged to a variable extent. Smears should be made from the inflammatory exudate 
and stained by Castaneda's method. The stain is prepared as follows: 


Phosphate buffer solution (pH - 7.0) 
Formalin 

Loffler's methylene blue 


95 e. cm. 

5 c. cm. 
10 c. cm. 


Smears are stained with this for two minute.s, without preliminary fixation, wa.shed 
V ith distilled water, and then counterstained with 1 per cent aqueous safranin. Examined 
under the oil immersion len.=, the specific psittaco.sis bodies (L.C.L. bodies) appear as 
blue granules, about 3 microns in diameter, mo.stly in small clumps within mononuclear 
cells. In a properly stained smear all other components “tain pink. Bacteria also stain 
blue in many instances, but are easily recognized by their size and .shape. 

If mice do not appear sick by the tenth day, it is advisable to kill and examine 
them. If nothing abnormal is visible and the spleen is not enlarged, they may be consid- 
ered uninfected. If the spleen is enlarged and there is a smspieion of peritoneal exudate on 
some of the peritoneal folds around the lesser omentum, but no L.CJL. bodies in smear.s, 
it is advisable to emulsify the spleen and subinoeulate it into two fre.“h mice. Cultural 
tests of the spleen should be made at the same time. If the \irus is present, this .second 
mouse passage will give ti-pical findings. 

The virus is readily inactivated, and if material has to be sent some distance to the 
laboratory it is advisable to pack it with ice, preferably in a thermos flask, during 
transit. 


IiIVEE, Clinical Value of Test for Hippuric Acid in Disease of the, Quick, A. J. Arch. 

Iht. Ifed. 57: 544, 1936. 

The excretion of hippuric acid after the administration of sodium benzoate wa.s 
studied in a series of one hundred cases, in fifty-eight of which hepatic or biliary disease 
was present. A patient with a normally functioning liver excretes approximatelj- 3 gm. 
of benzoic acid in the form of hippuric acid in four hours after taking 6 gm. of sodium 
benzoate. A low output of hippuric acid occurs in cases of catarrhal jaundice and vari- 
ous forms of hepatitis and usually in cases of a malignant process with metastasis to the 
liver, syphilitic cirrhosis and atrophic and hypertrophic cirrhosis. Ecaction to the test 
is normal in cases of cholecystitis, cholelithiasis and biliarj- obstruction due to stones in 
the common duct if the condition is of short duration. I he test appears as a promising 
means for estimating hepatic insufiiciency and as an aid in the differential diagnosis, 
especially in distinguishing betu*een the jaundice of hepatitis and the jaundice arising 
from obstruction due to a stone in the common duct. The test is useful in following 
the course of disease of the liver and in determining the effectiveness of therapy. 


TONSn, Malignant Lymphoma of, Jackson, H., Jr., Parker, F., Jr., and Bnies, A. M. Am. 
J. M. Sc. 191: 2, 1936. 

In fifteen years there have been admitted to the Huntington Hospital 236 cases 
of malignant disease of the tonsil. Of these, 28 (11.8 per cent) were proved to be mabg- 
nant lymphoma of one type or another. 

The most prominent symptoms initially noted by the patients u ere persistent sore 
throat, swelling within the throat and enlargement of the cervical lymph nodes. 

Of these patients 56 per cent developed generalized lymphoma. . , . 

The excellence or rapidity of the immediate response to radiation is no index of 

’'ihrIveSrdumtion of Ufe from the onset to death was 2.6 years, the median 

1 -t vears and the extremes were 3 months and 13 years. » „ lo 

" oT; patient was alive 5 years, 2, 10 years and 1 alive and free from sr-mptoms IS 

years after the onset. 
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antral pouch in a swine One dog -with a pouch ‘^ccietion rate of 12 j ee per 
hour at the peak in response to its daily meal Ics been maintained uitliout 
dressings of any chaiaeter entiicly fice of disli'ibin" eiosion for a penod of 
over six months. In addition wc ha^e been al'lt lapi’Iv heal extensne did 
deep ulceiations occurring in animals despite d^iih «1 k'- n vith alkali Fig 
2 illustrates the excellent condition of the tibsucs s luo lud ng the self letaining 
catheter in a Pavlov pouch dog 

The authors are indebted to Dr Louie N CI‘'ihorn ct (hi. D p u cni ot Surgtir foi 
the suggestion that such a dcMce might ffoNo of v il e 
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Books and Monographs for Ee\ien should be sent direct to the Editoi, 
Dr. ^^ar^en T A’’augliau, Piofessional Building, Richmond, Va 


Delafield and Prudden’s Textbook of Pathology' 

'T’HIS ifa a book which needs no introduction, having been for fiftj jears one of the best 
Imown and most popular of all reference texts in patliologj 

It IS the one text on this subject to which this reviewer has never turned without finding 
something pertinent to the problem at hand 

The present revision bj Dr. Wood is, as he savs, m one sense a jubilee publication, the 
fiist edition, having appeared in 1SS5 

It wall be found thoroughlj revased, especiallj in the section on the Nervous Sjstem, and 
the present volume, as heretofore, remains one of the most useful of all leference texts on this 
subject. 

As alwajs, Delafield and Prudden can be recommended not onlj without reserve, but 
with enthusiasm 


The Bacteriology of Typhoid, Salmonella, Dysentery and Carrier States! 


A s DR. HAA^’ENS remarks, in the opening chapter of tins book “There is, peihaps, no 

more ubiquitous group than the Salmonella and djsentenes, nor one that offers, on the 
one hand, such technical pitfalls in its studj and, on the other, so much satisfaction when 
these technical difficulties are crowned bj successful isolation and identification ” 

Pew there are who have ever been confronted with these pioblems who will hesitate to 
agree with this summary of the difficulties tliej present, and all within whose province 
such problems lie will welcome this small but excellent book devoted to methods for their 
solution 


In view of the unwarranted degree to which clinical reliance Ins been and still is placed 
upon agglutination reactions are accepted as diagnostic of these infections, the book begins 
with a clear description of the antigenic composition of the bacterial cell 

Then follows a discussion of bacterial variation, particularlj as related to antigenic 
variations There is an excellent discussion of the culture media best suited to the isolation of 
pathogens from fecal specimens, the procedures cultural and serological applicable to the 
identification of intestinal pathogens, after which the various organisms are discussed in de 
tail The carrier problem is discussed at length 

Bearing on every page inherent evidence of the extensive experience of the author, it is 
certain that this volume will become a most valuable reference text for tlie laboratorj worker, 
the health department, and the clinical laboratorj in general 

It mav be recommended without ie«erve as a valuable and most useful contribution on 
a subject of general importance 


»nelafleld and Prudden's Textbook of Pathologvx Revised bj uaSs 

P?thoIo-ical Pepartment of St Luke's Hospital New Aork. ctu Cloth, HOG pages 
and S39 text illustrations XViIliam Wood iK. Co Baltimore. Md 

C TrSiSctof oT«.afo;.rtba|irS S"e^arS%f ‘^altb ' Clo.b 

IGS^'ges 6* figures The Commonwealth Fund New Aork 
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PNEUMOCOCCIC INFECTIONS Type Specificitv in Fnenmonn and Kohl C , 7 nd Eeitzel 
R J J A W A 106 1557, 1936 

In nu intemi of three jears, from Dcccml ei 10 ^ to Dteeial ti, 103o j neumococci 
ncro found in 353 patients, of tvhom 322 adults (01 pet tent) h d pneumonia 

During the last tncntv three months of tins stuJ\ cliign stic ciums of all aiailablc 
tjpea, that is, I to nere used Eighteen tijcs other thm the original three were 

found in eitlier pneumonia or other infections Onli two strains were found th it failed to 
he ehssj/icd m Tjpes I to ^WII 

In pneumonia, Tj^po I was tho most frequently encountered typo haimg been found 
in l38 (42 8 per cent) Ihc order of prcvalenet of tl e otliei tyi es u is Type II, 12 1 per 
cent, Type III, 8 5 per cent, Tipo Ml, * " per rent Type Mil, 2 4 per rent 

The incidence, bactcremic rates and wort ilit% of Tvpc I ( 12 S, 49 2 an 1 44 1 per Lent 
respectively) has boon found to be higher than else iherc 

Setentecn tapes other than the original tlirie wtre fuiiol m fifty cases of pncumonii 
From tins «mall senes conclusions cinnot be dnwn as to the mliMdinl clmicnl charaLtciistics 
of those types in tins locality 

Tlic Ncufeld method for typing has been found to be satisfactory 

ALCOHOL ADDICT, Observations on the Etiologic Relationship of Vitamin B to Folv 
neuntis In the, JoUiffe N , Colbert C N and Joffe F M Ain J M Sc 191 SI > 
1936 

The vitamin B and caloric intake of 42 alcohol addicts, 20 of whom had polyneuritis, 
hue been estimated quantitatiicly by CowgiU s formula "Wlirn the first l,b00 talmits 
contained in the alcohol consumed by each subject arc included m the estimation of the 
vit/cal ratio a definite corrdatioo is found between the inadequacy or adequacy of the 
aitamm B intake and tho prc«oncc or absence of pol'mcuntis This coi relation is as follows 

1 Evera alcohol addict with poU neuritis had an estimated inadequate Mtflmin B intaVc 

2 No alcohol addict with an estimated alcquatc \itamm B mtako had polyneuritis 

3 Eierj alcohol addict with estimated absolute dcficicncr of vitamin B for twenty one 
days or more had poll neuritis 

4 Polyneuritis may develop in an alcohol addict as early as the 7th day of estimated 
absolute deficiency of Mtamin B 

The authors’ data substantiate the hypothesis that polyneuritis m the alcohol addict 
is due to the lack of vitamin B by demonstrating (1) that tho diet consumed by alcohol 
addicts with polyneuritis failed qnantitati'ely and oicr a sufiiwent period of time to contain 
adequate amounts of vitamin B as compared with the pvedmtel requirement, and (2) that 
the diet consumed by alcohol addicts without polyneuritis, though the addiction was of 
long duration, contained quantitatively adequate amounts of vitamin B as compared with 
the predicted requirement 

It IS therefore concluded that wWohul has wo direct toxic action (chrome) on the pe 
riphcral norie% and that polvncuntis in the alcohol addict is duo to Mtamin B deficiency 

HODGKIN’S DISEASE, The Gordon Test for, Rosenberg D H and Bloch L JAM 
A 106 1J5G, 1936 

Mctliod —With, aseptic precautions a lymph node is collected in a sterile test tube or 
Petn dish One or mote grams is placed in a small sterile mortar under cover, and the 
test of the node 13 kept in a refrigerator This tissue is cut into very small pieces anl 
IS ground into n iino emulsion nutrient broth of pH 717 2 being added to make a 1 10 
suspension It is maintained in a refrigerator at from 0 to -4® C for ^even to ten days, 
and, before using, is tested for stcnhtj aerobically and anaerobically All lyouph nodes 
in this study were obtained from live patients If necropsy material is «tuliod, the node 
should be tcmovcd aseptically, disinfected with absolute alcohol, and dipped into boiling 
water and then into ether Phenol (05 per cent) may be added to the broth as a further 
precaution against contamination 
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ment of the underlying condition responsible for its production. Dr. Balme wisely emphasizes 
that pain is, after all, a sjTnptom and a sign and recalls the dictum of Hilton that “every 
pain has its distinct and pregnant signification if we ndll but carefullj- search for it.” 

As the author says, further: “The call of pain presents a double appeal to every' 
conscientious physician. It is at once a call to investigation and a call to relief and neither 
can be truly obeyed without the fullest recognition of, and response to, the other.’’ 

The first part of the book discusses the problem of pain, its nature, pathway, its relation 
to physical phenomena, the sensitmty of the individual to pain, its classification, and methods 
for the investigation of pain. 

Part II discusses general and systemic pain together with methods for its control, 
while Part HI discusses regional pain and methods for its relief. 

Part W is devoted to the therapeutics of analgesia. 

The book is well and clearly written and bears the hallmark of evaluated e.xperiencc 
and critical analysis of the pertinent literature. There is a comprehensive index. 

This book can be recommended as an eminently useful and practical text. 


Parenteral Therapy* 

T his book is, apparently, an outgrowth of one first written by the senior author in 1921 
under the title of “Intravenous Therapy.’’ 

As the title indicates, its purpose is to present all methods for the administration of 
medicaments except the alimentary route. 

The first section (155 pages) presents in detail and with excellent and ample illustrations 
the general technic of parenteral therapy. This section should bo of great practical value 
because of its clear and full descriptions of technic. 

The second section is a therapeutic index in which a large number of conditions are 
listed alphabetically each followed by a list of drugs, etc., applicable to their treatment. 

The third section under the heading pharmacologic notes presents an alphabetical list 
of drugs and various preparations which may be administered parenterally, giving their 
action, dose, and method of administration. 

A list of their distributors is appended. 

The book is well indexed and in a relatively small space embodies a large amount of 
information of practical value. It should be favorably received and; should prove of 
great usefulness to all who may from time to time desire to administer medicaments parenterally 
and thus to phy'sicians, dentists and veterinarians. 


Erratum 

In the article “Schilling’s Hemogram’’ by Emil Haro Schleicher in the September, 
1936 issue of the Journal, the last sentence on page 1298 should read: “From the data ob- 
tained, the relative average ratio per low power field is determined by adding the columns 
and dividing the total numbers into each other.’’ 


.parenteral Therapy. Formeriy ^ Med^cal^ 


University, etc. 

field, in. 


i^eciuier m Ax/ffiene, ^rdue 
Charles C. Thomas, Spring- 
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metastasis may be delajccl bj nephrectomj and irradiation of the lungs postoperative 
results indicate that the clmice for recovery is so slight that operation is not justified 
It 18 possible that the roentgenographic cvidcncr of pulmonarj metastasis in some of the 
few cases in which patients wore reported as having rccoverol was incoirectlj interpreted 
Calcification of tissues in cases of renal adenocarcinoma is a frequent occurrence 
and indicates a favorable prognosis Urographic evidence of widespread involvement of 
all cahees and of the pelvis indicates a high grade of mnhgnanev and a guarded prog 
nosis The excrctorj urogram will give accurate information with regard to the piesence 
of renal neoplasm in a higJi percentage of case-? Its routine use should be more fie 
quent in the identification of abdominal tumors 

Although clinical data suggest that supraienal elements may be included in some 
hypernephromas to account for the vascular manifestations such as hypertension and 
telangiectasis, neither chemical annlvsis of tho tumors nor postoperative clinical data 
corroborate such an assumption 

While the size of the tumor alone has no bcaiing on the late postoperative results, 
nevertheless a large, fixed tumor together with a short history and evidence of marked 
toxemia would indicate a bad prognosis and would accordingh render the advisability of 
operation questionable 

TRICHINOSIS Laboratory Diagnosis in Heathman L S Am J Hyg 23 397 lOOf 

In the author’s hands the intiadcrmal skin lest and the precipitin te-^t appear to 
be of much less value in the laboratory diagnosis than do the eosinoplule count together 
with muscle biopsy, and tho study of the meat suspected of being the source of infection 
Intradormal skin tests and precipitin tc'-ts in animals heavily infected with Tn 
chinella larxae gave even a lower percentage of positive reactions than tl at found in 
human beings Animals did not tend to develop positive intradermnl reactions regularly 
after being tested a number of limes The iptradermal tests in both man and animals 
are less clear cut and more difficult to read than a number of other diagnostic intradermal 
tests 

It would seem very important both from tho theoretical and prnctie il standpoint 
that skin tests in trichinosis be more thoroughly studied 

PSITTACOSIS, Laboratory Investigation of, Burnet, T M Jled J Austiaha 1 3C3, 

193G 

If the suspected bird is available it should be hondled with great care to avoid in 
halation of dust from the feathcis and feces, and preferably drowned immediately in a 
solution of some weak antiseptic The body cavity is opened with aseptic precautions 
and note made of any lesions present In acute psittacosis of cockatoos, subacute pen 
carditis and inflammation of air sac linings are almost invariable From the somipuruleiit 
lymph, smears «Iiould bo made aud stained by Castaneda’s method Iho liver is usually 
enlarged and flabby, with usunllv bome variation from the normal color it mav be brown 
ish green or, more rarely, may have vcllowish necrotic patches llio spleen is usually 
moderately enlarged, and should be removed for inoculation into mice For this purpose 
it is ground with a little sterile quartz powder or sand and two cubic centimeters of 
broth or saline -solution After the abrasive has been allowed to settle, quantities of 03 
c c are inoculated intraperitoneally into mice 

Tho mice should be kept under conditions which will minimize the possibility of 
infecting the workers in the laboratory Individual glass jam jars with perforated screw 
tops for each mouse are satisfactorv If pneumococci arc present in the suptum, the 
mouse will die within three days and mav be discarded If it survives any bacterial 
infection, psittacosis may be manifested br signs of sickness m the mou«e from four days 
onward It should he killed as soon as it is obviously sick, and the abdominal cayt 
examined bubacuto pentonitic lesions with fibrinopurulent accumulations in thtr 
phrenic regions and around the spleen arc characteristic of Australian strain 
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Tho absence of local IjnipU nodes, at the time of treatment is in general, of good 
prognostic import 

Ljmphoma of tho tonsil should be regarded as but one t\pe of malignant Umphomn 
and the ultimate ■widespread involvement scon in many patients must constantl} be 
borne in mind 

It IS suggested that those patients be treated as if thej had carcinoma of the 
tonsil, that is, uith verj heaxj initial radiation with comparable do‘<es for recurrences 

MUCOSA, Axe There Cyclic Changes in the Human Vaginal? Zondek B , and Friedmann, 
M .T A H A 106 1051, 1936 

In the human vaginal mucosa the authors could not find cjclic changes analogous to 
those of the uterine mucosa 

The vaginal mucosa shoua different nucroscopic pictuies in different places 
In deficient ovarian function (pnmarj amenorrhea) la found a picture of a mucosa 
Similar to one with good ovarian function, with even the same changes as in the premen 
stnial phase 

In tho absence of ovarian function, by means of ovarian hormones (estrogenic sub 
stance, progestin) tho authors could produce enlargement of the uterus, a proliferative 
uid premenstrual uterine mucosa and menstruation, but could not dnd analogous r lunges 
m tho vaginal mucosa 

In human beings the infantile vagina may be influenced by estrogenic siibhtunces 
but it IS not certain whether it is because of a spcciflc hormone effect on tho vaginal 
mucosa or on tho mucous membranes in general 

Since tho vagina is developed embryologically different in different species the 
different reaction of the vaginal muco«a is explainable 

BBTIOUl/OCYTES, The Resistance of, to Hypotonic Solutions of Sodium Chloride and 
of Plasma, Daland, G A, and Zeteol, l, Am J M Sc 101 467, ViSh 

Tho absolute number of reticulocytes observed in 100 cocs of pcrnictoua onenua, 
hypochromic anemia, and hercditarj or acquired hemolytic jaundice showed no consistent 
effect in altering the minimum resistance or maximum resistance of the total red blood 
coll population to hjpotomc sodium chloride solutions 

Actual enumeration of the relative numbers of reUculocjtcs and red colli surviv 
mg in progressive scries of hypotonic solutions of 'odium chloride and of plasma ahowod 
that, irrespective of the disease present, in some bloods tho reticuloej tes wore more 
resistant, in some equallj resistant, and in some less resistant than tho rod blood cell 
population as a wholo in tho cases studied 

Reticulocytes as well as nonretieulocytcs vary in age, volume, thickness, hemoglobin 
content, and probably other physical and chemical properties in the same individual at 
different times, and in different individuals with varied disease conditions Thus the 
fact that joung cells are reticulocytes docs not noce'sanlj determine their behavior m 
liypotomc solutions Tho reticulocytes may or mav not exhibit divergence from the re 
sistnnce of the cell population as a -whole Such variations may be responsible for the 
diverse opinions of other observers in regard to the resistance of reticulncjtes to hypo 
tonic solutions of sodium chloride and plasma 
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Venereal Disease Information 


A monthly publication prepared by the U. S. Public Health Service for 
distribution among the medical profession throughout the United States. It 
measures approximately 6 by 9 inches and ranges in size from 25 to 75 pages. 

It is the purpose of the Public Health Service in issuing this publication to 
provide in condensed form a monthly summary of the scientific developments in the 
diagnosis, treatment, and_ control of syphilis and gonorrhea. More than three hun- 
dred American and foreign journals are reviewed for this work. Abstracts are 
made of articles describing laboratory, pathologic, and clinical work in the field of 
venereal diseases. 

The inost important literature on every phase of the subject is presented in the 
form of brief abstracts that are easily read. An index for the year is published with 
the December issue. 

During the past year thousands of physicians found this publication useful in 
enabling them to keep abreast with developments in venereal disease work. 

The cost of this publication is only fifty cents per annum, payable in advance 
to the Superintendent of Documents, Government Printing Ofiice, Washington, 
D. C. It IS desired to remind the reader that this nominal charge represents only 
a very small portion of the total expense of preparation, the journal being a con- 
tribution of the Public Health Service in its program with State and local health 
departments directed against the venereal diseases. If you wish to secure the valu- 
able service which this monthly magazine provides, send fifty cents to the Super- 
intendent of Documents, Government Printing Office, Washington, D. C. 


Lehrbuch des StoSEwechsels und der StoEEwechsel- 

fcvanbheiten. Von Di med ct pbil S J. Thannbauser, o o Professor der Medi 
zin, Direktor der Medizinisclien Klinik der iledizimsclien Akndcmie Dusseldorf Mit 94 teils 
farbigen Abbildungen im Te\t. XX, 741 Seiten 3929. KJI 51.12; gebunden RXI 53 82 

This lolume is a notable uork in that it succeeds, to an e\tent rarely attained, in present 
ing a lerv detailed and autlioritative account of the hnovrn facts of metabolism, mthout 
becoming a mere collection of abstiacts from the literature. The booh is in the German 
tradition in that it contains much controversial matter, that no pains haie been spared to 
obtain the most recent advances in the various sections, and that its outlook is both scientific 
and philosophical. Professor Thannhauser has the great adiantage of combining a leri 
complete knonledge of the natural sciences nitli a fine and evperienced clinical sense. Tins 
combination is not common, and vre greet the present lolume as a demonstration of the 
immense advantages gained bj the clinician nho possesses a thorough scientific training. 
The treatment of the carious subiects is nell thought out, and slions the hall marks of a 

teachei Mane and evcellent photographs of cases and diagrams of 

results abound, and the bibliographc makes the colume of incalculable calue to the researcher. 

A translation into English nould be of great service to a wider public. 

“Phcsiologieal Abstracts.” 


VERLAG VON J. F. BERGMANN, MUENCHEN 
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Blood Groups and Blood Transfusions^ 

A S DR WIENER indicates in his preface, studies of the individual difterences m human 
^ ^ Wood ha\e been e\tensi\c and somcvihat in\ohcd 

The practical application of the data evolved not onlj to the transfusion of blood but, 
more rccenti), to various medicolegal aspects such as the identification of blood stains and the 
determination of paternity, have made it incumbent upon phjsician and laboratory 'worUer 
alike to become familiar with the sub3ect To these this book will come as a welcome con 
tnbntion 

The reputation and eapcnence of the author in this field assures the reader of a thor 
ough, balanced, and authontatiie discussion, an expectation nluch %vill not bo disappointed 
The subject matter is so artangod and d^cussed as to furnish all the particular luforma 
tion desired The adianeed worker in this field as well as those to nhom it is unknown alike 
maj read this book with profit 

This volume will deseriedlj take rank as a reference text par excellence in this field 


Stone m the TJnnary Tractt 

D espite the frequency and importance of calculus formation in the urmarj tract, this 
subject IS seldom adequately dealt with in the average textbook 

As a subject of practically monographic proportions it is, hence, best and most ado 
quatclj discussed in a monograph devoted to it alone Such an endeaxor the author has 
earned out with no small measure of success 

This book IS well conceived and, by virtue of the author’s wide and comprehensive ex 
perience, well earned out Beginning with the ctiologj, chemical composition, and pathologj 
of calculus formation, the text considers m the order named the varied features of renal, 
vesical, prostatic and preputial calculi with particular attention in each instance to the 
clinical symptomatologj, diagnosis and treatment A separate chapter is demoted to urinary 
calculus in children and another to urinary calculus in relation to pregnancy 

Tho book is well and clcarlj written and by the u«c of hcavj type, significant portions 
of the text arc brought into relief The text is copiouslj and well illustrated An extensive 
bibliographj is attached covering all the references to urinary calculi from Januarj, 1910 to 
June, 1928 

This volume should prove valuable to the urologist, tho pathologist, and the phjsicmn 
at large ns presenting in a clear and comprehensive manner the present information aiailablc 
on this subject It can be thoroughlj recommended 


The Relief of Paint 


T his is a book winch «houId proic of inestimable value to the practitioner For not only 
IS pain the dominant symptom which drives the va«t majoritv of patients to the phjsician 
but it 18 without doubt tho one sjmptom for the relief of which thej are most unanimously 
clamoTOU<< 

The lunto, suggestions and methods prc’ientcd m this book should prove, therefore, most 
welcome to the plij^ician 

It must not be inferred that Dr Balmc discu8«ics pain ‘(olclv as a ■svmptom to be treated 
On the contrarv, while its relief is often indicated and of definite importance m the manage 


•Blood Groups and Blood Transfusion's B> A S lener MD 
flRUros and 71 table'i Charles C Thomas Springfield III 


Cloth 220 PP 


41 


tstone in the Urinarj Tract By H P Wlnsbuo Xthlte Assistant Uroloelcal Surgeon 
St Pauls Hospital for Genlto Hrlnirv and Skin Diseases etc etc Cloth 344 pages 2 
colored plates and 181 text figures P BlaKlstons Son Co inc Philadelphia Pi 


tThe Relief of Pain A Handbook of Molem Analgesia Bi Harold Balmc MD 
hqrmcilj Profes'^or of Siirgerv and Dean of The School of Medicine Chceloo Unlvcrsltj China 
M 1th an Introduction b> Sir P Farcjuai Buzzani Regius Professor of Medicine University 
of Oxford Clolh 3<)2 pages p Blaklvlon s Son &. Co Inc Philadelphia Pa 
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c^n Invitation . . . 

TO PHYSICIANS PLANNING TO ATTEND 
SOUTHERN MEDICAL MEETING 
IN BALTIMORE, NOVEMBER 17^20 


Phi'sicians attending the Baltimore session 
of the Southern Medical Association, No- 
vember 1 7-20, are cordially invited to make 
'k' the Mosby Booths, Nos. 10, 11, their head- 

quarters. Enjoy the deep-cushioned seats. 
Browse through the new books. Meet your 
friends here. 


Over 20 New Books and Recent Editions 
To Be on Display 

A visit to the Mosby Booth will give you an opportunity to carefully look over more 
than 20 new books and new editions, many of them on display for the very first time. 
Ask to see these new books. Sit down and read them. Get first-hand information about 
the new Meakins “Practice of Medicine”; Titus “Management of Difficult Obstetric 
Cases”; Sadler “Theory and Practice of Psychiatrj”; Hansel “Allergy of the Nose and 
Paranasal Sinuses.” Find out what the new Horslej^-Bigger two-volume set on 
“Operative Surgerj'” will contain. You will not be importuned to buj'. 
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Spencer No. 372 Labora- 
tory Lamp complete , . . 
heavy stand, special day. 
light frosted globe, 150- 
watt bulb, metal shade 
and 10 feet of cord with 
sw'itch ^22.50 


DAYLIGHT ILLUMINATION 


For Laboratory Work 


On dark days — and in late afternoon when daylight fades away — the 
Spencer No. 372 Laboratory Lamp will provide illumination that approxi- 
mates daylight, enabling scientists to observe specimens in their true color 
values. When placed in the center of the laboratory table it provides 
illumination for at least four microscopes. 

No direct light can reach the microscopist’s eyes. The lamp is ly’' 
high, shade i 6 h" wide and daylight globe 10" diameter. Its bcautihil 
crinkle black enamel finish is alcohol and reagent proof. 

Visit Our Exhibit — Space No. 39 — at the Southern 
Medical Association Convention, Baltimore, Md., 

November 17 through 20. 


Spencer Lens Company 

Buffalo ^ New YorJe 
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ucts are no higher in price than ordinary products carrying with them 
no comparable services, 
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experiment which utilized the four comparable hone fragments. Each fragment 
was immersed in sterile fluid of Imown rmlume and controlled pH for sixteen 
hours at a constant temperature of 38° C.' 

One fragment, the negative control, was immersed in sterile distilled water. 
A second, the positive control, was immersed for sixteen hours in a calcifying 
medium of the following composition® diluted to give the appropriate percentage 
of calcium glycerophosphate as noted in the table: 


Sodium chloride 

Sodium bicarbonate 

Potassium chloride 

Magnesium sulphate (MgS 047 H, 0 ) 

Calcium chloride 

Tribasic sodium phosphate 

Calcium glycerophosphate 


0.6 gm. per 100 c.c. 
0.03 gm. per 100 c.c. 
0.01 gm. per 100 c.c. 
0.025 gm. per 100 c.c. 
0.010 gm. per 100 c.c. 
0.082 gm. per 100 c.c. 
2.0 gm. per 100 c.c. 


Enough of the inorganic basal solution was made up at the beginning to 
serve for all the experiments. The bicarbonate was added last and before this 
addition the solution was sterilized. Next the pH was adjusted to between 7.4 
and 7.6 by equilibration ivith carbon dioxide.'’ AYith the addition of glycerophos- 
phate the hitherto inorganic basal solution now becomes the organic basal 
medium and is thus defined in later paragraphs. 

The third and fourth fragments were immersed in the organic basal medium 
for the same length of time and under identical conditions of temperature and 
hydrogen-ion concentration but to the medium was added the preparation the 
effect of which was to be investigated. Allowance was made for dilution so that 
the salt concentration of the organic basal medium should be identical with that 
of -the positive control. 

After the sixteen-hour immersion period the fragments were washed with 
saline, fixed in 10 per cent formalin, dehydrated, embedded in paraffin and sec- 
tioned. The sections wei’e transferred to slides, stained with von Kossa ’s silver 
nitrate (1.5 per cent AgNOj) for two minutes, then exposed to bright light, and 
mounted in balsam.^ 

An aqueous extract of the antirachitic principle was prepared by diluting 
10 c.c. of viosterol 10,000X, generously furnished b,y ‘Mead Johnson and Co., 
with a small quantity of acetone, triturating the mixture with talc, slowly adding 
water with continued trituration and filtering the product through dry filter 
paper. 

The resultant filtrate was a colorless, slightly opalescent fluid, odorless and 
tasteless but nevertheless a reliable source of vitamin D as shonm by the biologi- 
cal assay already reported.® 

This aqueous preparation of activated ergosterol which we term aquasterol 
was added, in these experiments, to the organic basal solution described above. 
Aqueous control preparations of olive and cod liver oils were made by a tech- 
nique identical with that used in preparing aquasterol. 

"With exceptions noted in the table we utilized, for the immersion of bone 
fragments, a total fluid volume of 5 c.c., representing 0,05 gm. or such amount of 
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end of a long bone presents, on the shaft side of the diaphyso-epiphysial plane 
or zone 1, reserve cells of Dodds and Cameron, = a zone of proliferating cartilage 
formed by parallel columns of cells (zone 2, multiplying cells, Dodds and 
Cameron). Proximal to the zone of proliferating cartilage is the zone of hyper- 
trophic cartilage, the cells of 11411011 appear swollen and their nuclei large and 
less deeply stained (zone 3, growing cells, Dodds and Cameron). The hyper- 
trophic zone is normally sharpty defined from the spongiosa. 

This histological arrangement is equally apparent in healthy and in rachitic 
bones but, in the latter, the zones are wider, are often marred by degenerative 



Fig-. 2 — Tibia test fragment No 85. Organic basal medium and aquasterol in equal parts 
Uniform riineralization of hypertrophic zone. No mineralization of proliferative zone 

changes which may progress to actual cyst formation and to proliferative proc- 
esses of osteoid tissue invading the demineralized spongiosa, the demarcation be- 
tween which and the hypertrophic zone becomes irregular and ill-defined. 

hlost of our studies have been made on the proximal end of the tibia and 
our results are expressed in terms of the zones mineralized in that bone. 'VVe 
have included Figs. 1 to 3 as illustrations of the histological analysis upon which 
ve have relied for the conclusions given in this paper. 

EXPERIMENT NO. 1 

Our first inquiry vas the effect on mineralization of varjdng the amount 
of antirachitic principle in the immersion fluid. Experiment No. 1 (see Table), 
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This and similar experiments (2, 3, 5, 6, 7, 8, 10, 11, 12) demonstrate that, 
in the presence of an adequate amount of utilizable calcium in the calcifying 
medium, the addition of aquasterol intensifies the extent and density of minerali- 
zation. Increase of the aquasterol content of the calcifying medium heyond the 
effective point does not produce a corresponding improvement of the minerali- 
zation. 

Cystic formations in the hypertrophic zone, particularly at the limit of the 
spongiosa, and osteoid penetration from the spongiosa into the hypertrophic 
zone are both frequently seen in rachitic hones. These pathological features 
have no real significance in our stud}’’. They merely indicate that the rachitic 
process was alreadj’ more extensive than the stage required for in vitro studies. 

EXPERIMENT NO. 2 

This experiment was devised to investigate the effect of increasing the 
vitamin D and reducing the calcium concentration in the calcifying medium. 

Fragment 87, the negative control, showed no calcification. The positive 
control, fragment 88, showed calcification of poor density widely distributed 
throughout the hypei-trophie zone but not extending into the proliferative zone. 
Fragment 89 was immersed in a medium of calcium concentration identical with 
that used for fragment 88, namely 0.025 gm. per 5.0 c.c., but using 3.8 c.c. 
aquasterol instead of 3.8 c.c. of water as diluent. The calcification in this frag- 
ment was denser and more uniform in the hypertrophic zone than in fragment 
88 and extended to the limit but not into the substance of the proliferative zone 
as in fragments 85, 86 thougli lacking the density of mineralization characteristic 
of these fragments. 

The significance of this experiment is that even in the presence of a 
diminished calcium concentration the extent and density of calcification in the 
growth area are favorably influenced by the presence of vitamin D in the 
calcifying medium hut the density of mineralization depends ultimatelj’’ upon 
the calcium concentration of the medium. 

EXPERIMENT NO. 3 

Experiment No. 3 duplicates in all details experiment No. 1 with precisely 
the same results. For this experiment fragments 91, 92, 93, 94 were used. 

EXPERIMENT NO. 4 

In order to rule out any possible effect of oil itself on mineral deposition we 
substituted for aquasterol the filtrate of an aqueous trituration of olive oil. 

Fragment 95, the negative control, presents a severe degree of rickets. 
Spongiosa and cortex are very poorly mineralized and the hypertrophic zone is 
not merely devoid of calcification but has undergone considerable destruction 
through the proliferation of osteoid tissue. 

Fragment 96, immersed in a ealcifjdng bath identical mth that described 
for fragment 84 (i.e. 0.05 gm. calcium gli^cerophosphate in 5 c.c. of calcifying 
medium), shows a widely distributed calcification of poor density extending 
throughout the zone of hypertrophic cartilage. The osteoid tissue invading this 
zone is also lightly mineralized. Cortex and spongiosa are, however, no denser 
than in fragment 95. 
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Fragment 120, immersed in a medium of 2.5 c.c. volume containing calcium 
glycerophosphate 0.0075 gm., shows very imperfect mineralization in the hyper- 
trophic zone alone, the mineral being distributed erratically and in varying 
density along the boundary line between hji'pertrophic and proliferative zones. 

Fragment 119 was used as a negative control. 

In the presence of a constant amount of vitamin D, a variation in the 
calcium of the medium results in a corresponding difference in extent and 
density of mineralization. 

The foregoing experiments illustrate three significant features of bone 
mineralization. 

1. The in vitro effect of aqueous preparations of vitamin D in favorabty 
affecting the mineralization cannot be explained by anj’^ physical action of inert 
oil. 

2. In the presence of a constant amount of vitamin D, variation in total 
available calcium results in a corresponding difference in extent and density of 
mineralization. 

3. In the presence of a constant total available calcium the increase of 
vitamin D beyond a certain definite level gives no eorresponding increase in 
extent or density of mineralization. 

To amplify and confirm the observations recorded in these experiments just 
set forth the following supplemental experiments were carried out. 

Experiment 7 doubles the maximum total amount of calcium glycerophos- 
phate utilized in experiment 6. The fragments used were Nos. 123, 124, 125. 
Fragment 125 shows a far heavier mineralization in the presence of aquasterol 
than fragment 124 which was immersed in the glycerophosphate solution 
diluted with water alone. 

Experiment 8, utilizing fragments 140, 141, 142, supplements experiment 7 
by doubling the amount of aquasterol, the calcium glycerophosphate in the 
medium being maintained at a level intermediate between those of experiments 6 
and 7. The result is identical in principle ivitli that of experiments 6 and 7. 

Experiment 9 duplicates experiment 8 but utilizes an aqueous preparation 
of an official U.S.P. cod liver oil in place of aquasterol. The fragments employed 
were Nos. 155, 156, 157. No. 157 shows a heavier mineralization than the posi- 
tive control No. 156. This result should be contrasted with that of the olive oil 
experiment No. 4. 

Experiment 10 supplements experiment No. 2, using approximately one 
fourth the amount of aquasterol. Fragments 171, 172, 173 were employed. The 
results are identical in principle with those of experiment 2. 

Experiment 11 duplicates experiment 6 but uses a slightly greater amount 
of aquasterol and a smaller amount of calcium. Fragments used were Nos. 175, 
176, 177, 178. The results are identical in principle with those of experiment 6. 

Experiment 12, using fragments 179, 180, 181, supplements experiments 7 
and 8. This is intermediate in calcium content (i.e., volume of calcifying 
medium) between experiments 9 and 10 and is almost identical in calcium 
content with experiments 1 and 3. The results simply confirm those already 
stated. 
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calcium glj cerophospliate as is noted bj peiceiitagc in the table The concentra 
tion of the immeision b ith was legulated bj diluting the calcifj iiig medium with 
sterile distilled watei To studj the effect of Mtamin D oiu aquasterol prepara 
tion AAas used as the diluent m place of distilled ivater The e\periments con 
sisted in -s arj mg the amount of aquasteiol and the calcium concentration in the 
immersion bath 

Assessments of the mineialization both in test material and controls A\ere 
made upon histological sections prepared as alieadj set forth ® 

At first arbitiarj ratings fiom 0 to 60 were de\ised on the basis of, but 
not identical nith, Duel’s histologicial standards^ Rating No 10 identifies the 



Fig 1 — Experiment 1 Positive control Tibia fragment No 84 Organic basal {cal 
cifjlng) medium without aquasteiol A piacti*-aUv unbroken cap of mineralization between 
sponglosa and hypertrophic zone of cartil igc Small Irregular isolate! areas of mineralization 
in hypertrophic zone Itself 


aveiage amount of icstoratiou chaiaclciistic of immusion m the cilcifjing non 
aquasteiol containing medium of the positive contiol expeiiment Rating No 
60 represents the calcification compaiable with tliat of a noimal bone, for 
aquasteiol piepaiations neier cause encioachmeut of mineialization into the 
diaphyso epiphysial plane Giaded valuations weie assigned to intermediate 
stages of mineralization Further experience has shoun tint the method of 
evaluation, while important in the biological assav of vitamin D preparations 
does not peinut the fine discrimination necessaiw foi this studj The method 
which has given us greatest satisfaction is a histological analysis The growing 
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SUMAIARY 

1. Experiments 1, 4 and 9 recorded in the body of this paper illustrate the 
following points. 

Aqueous preparations of vitamin D favorably influence the extent and 
density of mineralization in rachitic bone fragments immersed in a solution of 
organic calcium. 

This effect cannot be attributed to surface tension or other physical prop- 
erties of oil present in our aqueous preparations of vitamin D. 

2. The remaining experiments demonstrate two further principles. 

In the presence of a constant amount of vitamin D, variation of the organic 
calcium concentration results in a corresponding effect on extent and density of 
mineralization in the growing area. 

In the presence of a constant organic calcium concentration in the calcifying 
medium a variation of vitamin D content docs not pinduce corresponding effect 
on mineralization of the growing area. 

3. In surveying the results of these experiments it is essential to keep in 
mind the fact that the part of bone under observation is the growing area only. 
The epiphysis proper and the shaft are not studied in this communication. Re- 
sults evident in the growing area must not be presumed to hold for shaft or 
epiphysis. Por these areas further specific studies must be designed. 
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utilizing fragments Nos 83, 84, 85, 86, maintains in the calcifying bath a uni 
form concentration of calcium gl} cerophosphate (0 05 gm in 5 c c ) foi all frag 
ments except the negati\ c control No 83 which was immersed in distilled water 
Fragment 84 was immeised in the oiganic basal solution diluted with water For 
fragments 85 and 86 the diluent was aquTsteiol instead of distilled watei but the 
amount of aquasterol used for No 85 was two thuds that used for No 86 

In the negative contiol (No 83) the mineralization of the fragment extends, 
however inadequatelj , thiough the spongiosa of shaft but does not penetrate the 
zone of hjpertrophic cartilage In the posituc contiol (No 84) the spongiosa 



Flff S — Tibia test fragment No 86 Organic basal medium and aquasterol In proportions 1 3 
Mineralization precisely as in Fig 2 despite greater content of aquasterol 

may he moic densely mineralized but the chaiacteiistic features are a practically 
unbroken cap of mineialization between spongiosa and the zone of hjpertrophic 
cartilage, and secondlj small iiicgiilai isolated areas of mineralization in the 
hypertrophic zone itself (Fig 1) 

In both test fiagmeiits (Nos 85, 86) not only is theie a denser mmeraliza 
tion of spongiosa but the zone of hypertrophic caitilage is mineralized uniformly 
throughout its extent and the unaffected zone of proliferate e cartilage together 
with the diaphj so epiphysial plane (zone of parallel lows of cartilage cells) 
remains as a nanow band clear of mineral deposit Jloreover there is no ap 
preciable diffcicnce in the degree of mineralization in these two fragments 
despite the diffeience m aquasterol concentration (Figs 2 and 3) 
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It was soluble in 95 per cent alcohol, ether, petroleum ether chloroform, and 
only slightly soluble in methyl alcohol. This concentrate, when administered 
orally to animals having the granulocytopenic condition, showed marked granulo- 
cytopoietic activity. 

The results are shown in Table I. 
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*N, normal ; O, operated ; PO, postoperative ; D, discontinued. 


Preparation 2 (P-2 ). — Two kilograms of bone marrow were saponified ex- 
actly as described under Preparation 1. One liter of distiUed water was added 
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Fragment 97 -was immcised in the same medium as fiagment 96 but the 
diluent used was the aqueous olive oil piepaiation instead of distilled watei in 
the pioportion one half calcifMng medium to one half aqueous oli\e oil The 
histological featuies of this preparation aie identical with those of No 96 
Fragment 98 was immcised in a similai medium of identical calcium con 
centration as fragments 96 and 97 but the amount of aqueous olne oil was m- 
ci cased to 3 8 c c in a total of 5 0 c c The calcium gl\ ceiophosphatc content of 
the 5 0 c c was 0 05 gm as toi Nos 96, 97 No calcification look place 

Fiom these (.\pciimcnts thciefoie it is evident that oli\c oil, m itself, is 
without fa\oiablc effect on mmeialization 

Aqueous tiitiuatioiis of cod li\ci oil piepaied in the sime mannci show if 
anjthine: a shghth greater mincialization than the coiicspoiiding positnc con 
trol cmplo’Miig the oigaiuc basal solution alone (sec Il\penment No 9) 

EXPERIMENT NO 5 

This cxpeiiment, utilizing fiagments 99, 100, 101, 102, was pcifoimcd foi 
dcteimining the effect of minimal concentintious of aquastcrol in the piesciicc 
of a slighth increased calcium eonccntiation 

Fiagment 99 (negatnc contiol) shows no calcium deposit e\cn in the hypei 
tiophic zone Fiagment 100 (posituc contiol), immcised in 50 cc of the 
calcifj mg medium containing 0 75 gm of calcium gh cci ophosphate, show saw cll 
miiicialized hypertrophic zone up to but not into the prolifeiative zone Flag 
ment 101, immersed in a medium of nearly the same calcium concentiation to 
which was added 100 cc of aquastciol (60 cc total solume equal to 0 075 gm 
calcium gl> ceiophosphatc), shows much dcnsei mincialization extending 
thioughout the hxpcrtiophic zone deal to the limit of the piohfciatue zone 
Fiagment 102, immcised in e<iual paits of the basal solution and aquastciol 
(50 cc containing 0 03 gm calcium ghcerophosphatc), shows a mineialization 
cqualh extensive and of nppioximatch equal densilv with fiagment 101, though 
of dcfinitclv grcatci densitv than fiagment 100 

Thus the piesence of vitamin D, even in small amounts, enhances both the 
extent and densit} of mineialization but the presence of vitamin D m Inigci 
amounts will not substitute for a dcfieicncv of calcium in the immeisiiig medium 
That this IS also evident in experiments on living animals was sliown in a 
pitvious communication'’ 

EXPERIMENT NO 6 

In expel iment No 6 the aquastciol content was kept constant but the 
calcium concentiation was diminished For this experiment fiagments 119, 120, 
121, 122 wcic used Fiagment 122 was immersed in a medium of 4 0 c c volume 
containing 0 03 gm of calcium glv ceiophosphatc This concentiation is gicatcr 
than that used for fiagments 89 (cxpciimcnt No 2) and 102 (experiment No 5) 
and gave piacticallv identical lesults 

Fiagment 121 was placed m a medium of 30 cc volume coutanimg 0015 
gm of calcium gljcci ophosphate Mineralization is spaiselv distributed through 
out the hvpertiophic zone and docs not penetrate tlic zone of proliferative 
caitilage 
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to the saponifying solution, and after shaking thoroughly, 1 liter portions were 
extracted with 500 c.e. of petroleum ether (boiling point 40° to 50° C.). After 
the ether layer separated out, the underljdng soap solution was drawn oif. ’When 
all the saponifying solution was tlms extracted, the petroleum ether solution 
was resaponified with 3 liters of 3 per cent alcoholic potassium hydroxide at 
room temperature for twenty-four hours. The soap formed by this proeedure 
was insoluble in the liquid medium and was easily separated bj^ filtration aided 
by suction. The soap was washed 3 times with 50 c.c. portions of petroleum 
ether. The addition of 1 liter of distilled water to the filtrate caused the forma- 
tion of 2 layers. The upper layer was saved and the lower discarded. One liter 
portions of the petroleum ether solution were washed 5 times with 100 c.c. of 
40 per cent alcohol; when all of the ether solution was thus washed, it was col- 
lected and distilled off under diminished pressure at 30° C. The resulting 
product had a slight cloudiness, but after filtering through a la 3 mr of asbestos 
it remained clear. Twenty grams of the concentrate were obtained from the 
original 2 kg. of bone marrow. 

This concentrate was a brilliant amber, oil.v liquid, being odorless and im- 
parting a faint oilj’- taste. The specific gravity was 0.8276. It gave a neutral 
reaction to phenolphthalein, a negative test for sterols, and it was soluble in 
95 per cent alcohol, ether, petroleum ether and chloroform. When this substance 
was administered intramuseularlj' to animals wliich showed a condition of 
granulocjdopenia, a marked granulocytopoietic activity was observed within 
four hours. 

The results are given in Table II. 

Etiology of Granulocytopenia . — Since the disease granuloc.vtopenia was first 
described in Germany in 1922“ and in the United States in 1924,“ many ef- 
10148“"““ have been made to determine its cause. Manj’ theories of the etiology 
of this disease have been advanced, namety, dietary deficienc.v,"- “ hormonic 
d 3 "sfunetion,“"^“ use of certain coal-tar derivatives,'®'” and bacterial infeetion.'“'=“ 

METHODS OF PRODUCING GRANULOCYPTOPENIC CONDITIONS EXPERIMENTALLY 

1. Chemical Method . — Granulocytopenic conditions could not be produced 
in rabbits and rats bv the administration of hj'^droquinone, amidopjwine, or 
benzene. 

2. Bacterial Method . — The proeedure used v^as a modification of the method 
described bj^ Dennis.'® Ten cubic centimeters of a twenty-four-hour culture of 
Staphylococcus aureus were placed into a Naturalamb skin sac ivhicli had been 
moistened with distilled water. The open end of the sac ivas sealed by tying with 
a linen thread. The outer surface of the sac was sterilized bj^ immersing several 
tunes in 70 per cent alcohol. 

Tlie normal total and differential leucocj'tic counts were determined on 
each animal. The rabbits were starved for twenty hours before the operation. 
A light ether anesthesia was administered, and the peritoneal cavity was exposed 
bj^ incision, care being exercised to maintain aseptic conditions. A sac, pre- 
pared as described above, was plaeed into the lower part of the peritoneal cavity. 
The peritoneum and abdominal wall were sutured with plain catgut. Metal 
clips were used on the sldn. A bandage was applied and held in position by a 
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Table I 
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In 'll! experiment^ cxeent No^ 4 nneJ 9 the expentncnHl «olution i«i •xqui’^terol proparofl in the 
nmnner prcviou'»lv described 

In Experiment 4 the expenmontnl colntion is olive oil in No 0 it i<’ n ‘st'indnrd DSP 
cod livcr oil 
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fractions which appear to possess graniilocj’topoietic properties. As described 
under Preparations 1 and 2, the active fractions were isolated by two methods, 
namely, by separation ivitb distilled water and by petroleum ether extraction. 
The former method affords a comparatively simple means of separation. How- 
ever, by the latter method it is possible to obtain the fraction in a more con- 
centrated form. In addition, the foregoing data show that Preparation 1 is 
aetive when administered orally, and that Preparation 2 is active when admin- 
istered intramuscularlj’- to rabbits in which a condition of graniilocjdopenia was 
produced experimentally. Although a veiy highly aetive concentrate was pre- 
pared, it vull be necessary to conduct further studies on the purification and 
concentration, before any suggestion of chemical composition can be made. 

In this work, attempts to produce granulocj'topenic conditions in rabbits 
and rats by the use of hydroquinone, amidopj'rine, or benzene were unsuccess- 
ful. Consequently, a modification of the method emplo 5 'ed by Dennis'® was used 
and proved to be satisfactory. Although the condition obtained by this pro- 
cedure may not be identical with that in human beings, it affords a convenient 
laboratory method of demonstrating the granuloc 5 d;opoietic activity of yellow 
bone marrow concentrates. 

CONCLUSION 

Highly concentrated fractions, possessing granulocytopoietic activitjq were 
prepared from yellow bone marrow. 

I wish to express my thanhs to Dr. C. A. Hoppert and Dr. C. "W. Geiter for their interest 
in. this work and for their helpful advice and criticism. 
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GRANULOCYTOPOIETIC FRACTIONS OF YELLO'^Y BONE AIARROYT* 


Joseph Zichis, Ph D , Detroit, ]\Iich 


I N RECENT 3 ears the condition knoT\'n as granulocj’topenia lias attained a 
prominent position in the medical world While the etiolog\ of the disease 
still remains ohscure, the many agents employed for its tieatment ha\e met with 
^ar 3 lng degrees of success^ ^ Of these theiapeutic agents, ^elloi^ hone mar^o^\ 
has attracted much attention 

Watkms^ has obtamed eneouragmg results h\ oral admmistration of bone 
marrow at the onset of the disease He ga\e daily doses of appioyimatelj 60 
to 120 gm of fresh jellow bone marrow, obtamed from beef, until the blood 
assumed a noimal pictuie, and smaller doses for several months later Since 
large amounts of marrow were necessary to obtam a change in the leucocx’tic 
picture, and smce m certam cases the patient uas unable to digest and assirai 
late such large quantities, the use of the fresh mairou for this purpose was con 
sideied undesirable Accoidmgly, a stud'v was undeitaken to sepaiate the 
granulocytopoietic fraction from ^ellow bone marrow, and to determine its aetiv 
ity on expeiimental animals 


EXPERIMENTAL 

Source of Bone Marrow — The bone maiiou used ni these studies uas ob 
tamed from fiesh long bones of cattle It was freed of blood, bony and fibioiis 
material and then ground 

Preparation 1 (P 1) — Two kilograms of bone mariou weie saponified yitli 
6 liters of 3 per cent alcoholic potassium hydroxide at loom temperatuie for 
tuentj four hours The saponification was aided b^ mixing the solution with a 
mechanical stiirei At the end of twenty four hours the solution was filtered 
through a large fluted filter The residue consisted chieflj of insoluble bonj and 
fibrous tissues An equal volume of distilled water was added to the filtrate 
which separated mto two lajeis The uppei lajer containing the nonsapom 
fiable fraction was saved and the lower soap^ lajer discarded In order to free 
the concentrate fiom alkali, it was washed 5 tunes with 50 c c of distiUed water 
and 5 times with 50 c c of 40 pei cent alcohol From the origmal 2 kg of bone 
inairow, 100 gm of the concentrate were obtained 

The pioduct thus obtamed ''as a jellow, oih liquid being neaih odoilcss 
and haimg a slightlj oilj aftertaste It had a neutial reaction to phenol 
phthalem, gaie a negatne test toi steiols, and had <i speeihc giaiitj ot 0 8626 

•From the Kedzie Chemical l^boratorj Michigan State College. 

Becehed for publication January 6 1936 

This paper is an abb^e^lated form of the thesis submitted in partial fulflllment of the 
requirements for the degree of Doctor of Philosophy in Chemlstrj m the Graduate School of 
Michigan State College 

These studies T\ere made possible b> a grant from Frederick Steams and Compam 
Detroit Michigan 
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suggesting the red cells exert a sort of buffer action. Ether anesthesia' affects 
chiefly the red cells. Boyd and Wilson® have shown that lipids are carried by 
umbilical blood from the placenta to the fetus; in unpublished experiments, 
the author has found that this transport may be effected in part by the red 
blood cells. Last it may be noted that following parturition in women there 
sets in a momentary increase in the lipid content of the red cells.® 

The lipid content of the red cells may be estimated directly by removing 
the cells from below the supernatant plasma after centrifuging the blood or 
indirectly from concurrent analyses of whole blood and plasma in conjunction 
with the hematocrit reading. Both of these methods are at iiresent employed 
and frequently the results of one investigator using the direct method have 
been compared with those of another using the indirect. Hence, it was de- 
sirable to know which of these methods is the more exact and whether they 
gave different results. 

The technic of the indirect consists simply in making the usual Bloor ex- 
tract or other common extract of both whole blood and plasma. The technic 
of the direct method has been less thoroughly described. In doing direct anal- 
yses, the sample of oxalated blood is thoroughly centrifuged for about three- 
quarters of an hour or until the red cell layer has become translucent. This indi- 
cates that the interstices between cells have been displaced and that the cells 
are squarely packed and contain little or no plasma. Two cubic centimeters of 
these cells are pipetted off ivith suction if necessary and transferred to a 125 
c.c. Erlenmeyer flask and the cells laked with a minimum amount of distilled 
water (about 1 c.c.). Then about 60 c.c. of alcohol-ether (3.T) are quickly 
poured in and the whole immediately and thoroughly shaken. The flask may 
have to be shaken again at short intervals to prevent clumping of the precipi- 
tated proteins. If, in spite of this, clumping occurs, the adherent mass must be 
removed, ground in a cleaned mortar with cleaned, sharp sand and then quan- 
titativel}’ transferred back to the original flask. Extraction is incomplete un- 
less the precipitate is finely diidded. The remainder of the extraction and 
analysis may be performed as previously described for plasma.®' * 

In this manner the lipid composition of the red blood cells was determined 
directly and indirectly in 10 normal men, collecting the specimens of blood 
under fasting conditions. The results obtained have been depicted in Table I 
in the form of means with standard deviations. The standard deviation was 
calculated bj' means of a formula preidously used.® The percentage standard 
deviation was calculated by dividing the standard deviation bj^ the mean and 
multipljing bj^ 100. To conserve space, individual values will be summarily 
described rather than tabulated. 

With almost every lipid the results were higher by the indirect than by 
the direct method. In 8 out of 10 cases neutral fat was higher, in 7 out of 10 
the total fatty acids were higher, in 6 out of 10 the total cholesterol was higher, 
in 5 out of 10 the ester cholesterol was higher, in 7 out of 10 free cholesterol 
was higher, and in 6 out of 10 phospholipid was higher. In most of the eases 
where the results were lower by the indirect method the differences were 
slight, while when they were liigher they were usually considerably so. As a 
result practically all the mean values were higher by the indirect than by 
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BLOOD CHOLESTBEOL AND THE MANIC DEPRESSIVE PSYCHOSIS^ 


Purcell G. Schube, M.D., Boston, Mass. 


C HOLESTEROL is one of the most important constituents of cells, particu- 
larly cells of the central nervous system. It is important because it can, 
and does, exert much influence upon cellular metabolism, and, therefore, upon 
bodj’’ metabolism in general. Although it has received much attention in many 
physiologic and pathologic conditions, it has been grossly ignored and neg- 
lected in mental disease. This is rather astonishing when one considers the 
fact that nervous tissue possesses an abundance of this chemical substance 
and that exclusive of its water content the brain is composed of about one- 
half lipoids of which over 25 per cent is cholesterol. With cholesterol com- 
posing the brain to this extent, neglect of its study, particularly in relation 
to mental disease, is almost heresy. 

This paper is the preliminary report of a study of the blood cholesterol 
in one type of mental disease, the manic depressive psychosis. 

In it will be considered the relationship existing between this chemical 
substance and the manic depressive psychosis, the manic phase, the depressive 
phase, and the state of mental and physical activity of the individual. 

survey op literature 

Pighini^ studied seven cases of manic depressive psychosis and found the 
blood cholesterol to be increased. Tsueliiya" in his cases obtained only normal 
values. In the four cases of melancholia with anxiety examined by Targowla, 
Badonnel and Berman^ the blood cholesterol was reported as high. Parhon 
and Parhon^ stated that in their four cases of melancholia the values were 
below normal. In Ornstein’s® cases the blood cholesterol was increased; in 

•From the Psychiatric Clinic, Boston State Hospital. 
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bindei Blood foi the counts was obtained fiom the maigmal ^em of the cai, 
and the smears weie stained hj AViight’s method 

The gianulocjtopoietic effect pioduced bj this pioceduie was determined 
hy maliing total and diffeiontial leucocytic counts The results of these counts 
were used as the cnteiioii of the effects pioduced on tlie glanuloc^dopoletlc 
system b> the bone mai row concentrates 

Fort} si\ labhits wore pieparcd accoidmg to this method Of this num 
her 17 dc\cloped a condition of granulocytopenia, 9 died without showing any 
change in the leucocjtic pictuic, and 20 lecoycied yyithout anj appaient ill 
effects 

Babbits 1, 2, 3 and 4 — ^Rabbits 1 and 2 (males) and 3 and 4 (females) each 
yyeighing about 2 5 kg were piepaied accoidmg to the method desciibed All 
dey eloped the gianiiloc^topenie condition and lecoycicd upon dail} oial ad 
mmistiation of P 1 

The data aie giycn in Table I 

Note In these Tables the cells termed as poljnucleai neutrophiles, degen 
eiated, y\eie pohnucleai neutrophiles clnraetcnzcd bj dismtegiation of the cell 
membrane and cjtoplasm (piesence of yacuoles) and a distortion of the nucleus 
These cells stained yeij pooilj 

Babbits 5, 6, 7, 8, and 9 — Rabbits 5, 6 and 7 (females) and 8 and 9 (males) 
each weighing appioximatelj 2 8 Kg yvere prepaied as described Rabbits 5 and 
9 did not dcyelop a tjpical condition of gianuloc}*topcnia The second da} aftei 
the opeintion Rabbit 5 had a total leucoc}!^ count of 31,000 and Rabbit 9, 
21,900 In both eases onlj a few normal pol}’nucleai neutiophilcs could be 
found The animals yycrc gneu 01 cc of P2 intiamusculaily dail} for si\ 
da}s At the end of this pciiod, the blood pictuio of each animal returned to 
noimal, and they showed appaient lecover} Two da}s aftei the opeiation 
Rabbits G, 7, and 8 dey eloped the grannloc} topenic condition Rabbit 6 was 
gnen 0 5 c c and Rabbits 7 and 8, 0 1 c c of P 2 mtramuscnlaily dail} foi foui 
da}s At the end of the foui da} penod, the animals shoyved a normal blood 
pictuie and appeared to be in good health 
The data aie shoyvn in Tabic II 

Ohseivations on the Absoiption and Local Itcactxon of P 2 — Twehe full 
groyyn lats and 3 labbits y\crc used The light leg of each animal yyas shayed 
and the skin yyas cleansed thoioughl} yyith soap and yyatei Under aseptic con 
ditions 0 2 c c of P 2 yyas injected into the muscle of the leg dail} for foui da}s 
Each injection yyas made at the same site 

The injections did not cause an} local reaction as manifested b} the absence 
of icdncss, syvellmg, and restlessness in the animals Font da}S after the last 
injections y\eie made the animals yvcie killed, and upon aiitops} the muscles 
into yyhieh the prcpaiation yyas injected shoyyed no gioss abnoimalit} Tins 
indicates definitel} that this substance is easily absoihed y\hen injected into an 
animal intramuscularl} 

DISCUSSION 

Fiom these studies it is eyideiit that by saponifying yelloyr hone mairoyy 
yvitli alcoholic potassium h}dio\ide at room tempoiatuic it is possible to isolate 
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evident tliat only slightly less than one-fourth (23.8 per cent) of a total of 
71 manic depressive indi-vidiials had blood cholesterol values ivithin normal 
limits. As a group the manic depressive cases, therefore, present rather over- 
whelming evidence of abnormal cholesterol metabolism. 


Table I 

Distribution of Blood Cholesterol Values in Normal, Manic and Depressive Cases. 
Individuals Grouped in 10 mg. Intervals 


NORilAL 

VALUES 

NO. 

CASES 

MANIC 

VALUES 

NO, 

CASES 

DEPRESSIVE 

VALUES 

NO. 

CASES 

110-120 
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50-60 

1 

50-60 

1 

120 
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60 
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70 
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70 
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3 

90 

3 

150 

11 

90 
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100 
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160 
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12 

110 
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170 

5 

110 

2 

120 
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140 
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190 
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150 
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160 
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If the manic (33 cases) and the depressive (38 cases) groups are studied 
separately a similar although definitely altered pictui-e is seen. In the manic 
group 28 (84.8 per cent) of the cases have cholesterol values which are below 
the limits of normal, and 5 (15.1 per cent) cases within it, and 5 (15.1 per 
cent) eases above it. In the depressive group there are 12 (31.5 per cent) 
cases with blood cholesterol values below normal, 12 (31.5 per cent) cases 
within normal limits, and 14 (36.8 per cent) cases abovm normal limits. The 
median value for manic eases is 100.4 mg. and for the depressivm, 150 mg. 
It is, therefore, obvious that in the manic state there is a definite tendency 
for the blood cholesterol values to be decreased and below normal, whereas 
in the depressive eases there exists a fairly balanced tendency for the values 
to be not only within normal limits but below and above it in the same 
proportion. Brieflj^, 84.8 per cent of the manic eases and 68.3 per cent of 
the depressive cases have abnormal blood cholesterol vmlues. This, too, is 
evidence of abnormal metabolism of a chemical substance which constitutes 
approximately 25 per cent of the lipoids of the brain. 

To complete the study the relationship between the blood cholesterol and 
the state of the mental and physical activity was examined (Table II). When 
the physical acthdty alone is considered, whether increased (36 cases) or 
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A COMPARISON OF THE DIRECT TORSUS THE INDIRECT METHOD 
or ESTIMATING THE LIPID COSIPOSITION OP THE 
RED BLOOD CELLS* 


Eldon M Boyd, Kingston, Ontario, Canada 


T he lole of the icd blood cells m lipid metabolism is a difficult one to 
c\aliiate On the one hand theic is c\idencc that the crythrocjtcs may play 
a prominent part, but c\idence of a contradict oiy nature suggests that they 
aic mcit The point of present piactical impoitance is that the lipid content 
of the led blood cells is not the same as that of plasma or serum and that when 
changes occur in plasma oi seium these same changes do not occur m the led 
blood cells As a losult the hpid <malysis of -whole blood alone maj fail to re 
\6al any marked abnoiiuaUtj when actiiallj opposite changes of significance 
have taken place in the cells and plasma In any complete investigation both 
the cells and plasma should bo c\amincd, if onlj one \alue is dcteimined then 
plasma oi seium is to be picferiod to whole blood 

In a muubei of conditions the lipids of the led cells ha\e been found to 
icmaiii unaltered in spite of maikcd changes in plasma and on the basis of this 
infoimation the cells ha\e been coiisideied to be ineit in fat metabolism This 
has been shown in the peisistcnt lipcinias of diabetes, piegnancy, and chronic 
hemorrhage-* AVendr* leported that a fat meal caused an increase in plasma 
lipids but not those of the eiythiocjtes Bo\d® and Bojd and Fellow s^^ ha\c 
presented data which denionstiates that although the lipid composition of 
plasma dilfcis maikedlj lietwccn man, labbits, .md guinea pigs, jet the lipid 
composition of the icd blood cells is the same in all tliree species 

In othci im estigations the icd cells lia\c been found to take a prominent 
part in lipid metabolism, and this infoimation is sufficient to waiiant their 
inclusion in any serious, complete study of the blood hpids In the first place, 
Bloor^ has shown that a copious meal of fat pioduces an incicnse in the cellu 
lar lipids Boyd and TweddelB® found that the oidinaiy meals do not appie 
ciably affect the hpids of the red cells but that ceitain curious changes occurred 
in the early morning hours between midnight and iismg In fe^el° the con 
centration of hpids in the crythrocjtes -^aiics oppositclj' to that of plasma, 


•rrom the Department of Pharmacologj Queens University 
Received for publication Januarj ll, 1936 

This ^sork Tsas assisted financially by a grant from the Alice P Richardson Fund 



244 


THE JOURNAL OP LABORATORY AND CLINICAL MEDICINE 


for the values to he above and iu the normal range. These findings are in 
accordance with the observations ivhere, in the manic depressive group as a 
whole the median is definitely low, in the manic group the median is definitely 
low, and in the depressive group the median indicates a range of values, low, 
normal, and high. 

These results may be questioned on tlie basis of the possible existence of 
factors other than the psychosis which may have been present to alter the 
blood cholesterol. Since the literature indicates that the blood cholesterol is 
increased in manic depressive psychoses, an attempt was made to determine 
whether pathologic entities other than tlie psychosis were present in the manic 
depressive eases. The results of this part of the study were entirely negative. 
No relationship could be demonstrated between blood cholesterol and clinically 
observed body type (medians: Pyknic 105.7 mg.; asthenic 103.3 mg.; and 
athletic 110.0 mg.) or state of abnormal nourishment (medians: obese 110 
mg.; and undernourished 120 mg.). Albumin, indiean, or acetone in the 
urine of some of the individuals apparently had no significance that could be 
demonstrated relative to the cholesterol. No relationship could be established 
Jbetween abnormal blood cholesterol and hemoglobin, erytbrocyte count, or 
leucocyte count; nor could any relationship be established correlating blood 
cholesterol and S3’'stolie, diastolic, or pulse pressures. 

DISCUSSION 

The cases of manic depressive ps.vehosis presented in this study can be 
divided roughly into three groups, viz., those with blood cholesterol (a) be- 
low, (b) above, and (c) within normal limits. For the purpose of this paper 
the cases with a normal value can be ignored, except for the recognition of 
the fact that a certain number of cases (23.8 per cent) do have a blood 
cholesterol within normal limits. This leaves 76.2 per cent of the cases ivith 
abnormal values to be explained. This 76.2 per cent automatieallj' subdivides 
itself into those eases with values above normal (19.6 per cent), and those 
with values below normal (56 per cent). 

Three-fourths of the cases of manic depressive psychosis have an ahnormal 
hlood cholesterol. And of these cases almost three-fourths have a Mood choles- 
terol beloto normal. 

The number of eases with an abnormal blood cholesterol and the dis- 
tribution of this abnormality can hardly be due to chance. Since thej' must 
have some significance, the question naturally arises as to what it is that 
produces the abnormal blood cholesterol in these cases. At best, the most 
that can be done to answer the question at the present is to examine the pos- 
sible sources whereby an abnormal value is obtained. 

An increase in the blood cholesterol may be caused b}" (a) chronic liver 
disease, (b) diabetes mellitus, (e) arteriosclerosis, (d) lipoid nephrosis, (e) 
glomerulonephritis, and (f) pregnanejL Inasmuch as these conditions are not 
present in any of the eases, they cannot be held responsible. 

A decrease hi the blood cholesterol can be caused bj' (a) anemia, (b) inani- 
tion, (c) infection, and (d) acute hepatic disease. Since these conditions are 
not present in any of the eases they, too, cannot be held responsible. 
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the diiect method It is tlms not pcimissihlc to compare lelatne lipid ■salues, 
some done by the diiect and some by the indiieet method of analysis 

The dnect method Aias finally adopted mprefeience to the indiiect after 
a consideration of the pciccntagc standard deviations as listed in Table I It 
may be noted that the peicentage standard dcMations Meie higher, sometimes 
by as much as thiee times, -with the mdiiect tlianuith the direct method This 
signified that thcie uas much greater -vaiiation among ^alues obtained by the 
indirect method, a fact uhich uas quite appaient from tables listing the in 
dividual values Since "s allies obtained by the inducct method are calculated 
from at least thiee sets of analjlical figuies, the experimental erior iinohed 
is piobablj quite sufficient to account foi this variation 

Fuitlici evidence in suppoit of the supcrioritj of the dnect method -svas 
the fact that sc^ oral * ‘ impossible a allies ’ * u ere obtained bj the indirect method 
and none by the dnect That is to saj, the sum of the ^ allies foi free choles 
terol and ester cholesteiol was gicatcr than that of total cholesteiol in three 
instances by the inducct method In tuo othei instances the total fattj acid 
■value was less than the calculated sum of the indi\idual fattj acids As a 
result of these cousideiatioiis, it was concluded that the direct method is to be 
pi ef erred lu the deterininatiou of the lipid composition of the red blood cells 
This conclusion applies not onh to the lipids in toto hut to tmy one indiv idual 
lipid such as total cholesteiol 

Table I 

A Statistical ConPAiwsoN op Values pop Lipids iv the Red Blood Cells as DsTErjiiNED 
Both Bi. the Direct and Bv the Inditect Methods in 10 Noplial Men 
(Eapbesscd IV Mo Pep 100 c c ) 

stvndwd 

DlPECT j 

method I 


ilEAN OP 10 CASES 

DlPECT j INDIRECT 
METHOD { METHOD 


PEPCENTAQE STANDAPJ) 
DEVIATIOV 











ALBUMINURIA SOLARIS'" 


A. GALAMBost, M.D., AND W. Mittedmann, M.D., New York, N. Y. 


A IMONG the various causes responsible for the anephritic albuminurias, there 
L still are important sources hitherto unknown or unpublished. 
Albuminuria, as is well Imo^vn, is not identical with nephritis, the same 
as glycosuria is not identical with diabetes. Most of the anephritic albuminurias 
are innocuous in character aiid usually transient in appearance. It is well to 
point out the existence of an oeeasionallj^ observed aualbuminurie nephritis 
(per analogiam aglycosurie diabetes), in contrast to the anephritic albumimtria. 

As an illustration, classifying the hetei-oge}iicity of the various types of 
albuminurias, a quotation of the Avell-known textbook of Herman Strauss, 
entitled Die NephritideiiX maj’' sufSee. Sti’auss makes reference to the fol- 
lowing types of albuminurias: "accessory, accidental, alimentary, anaphylactic, 
constitutional, continuous, cyclic, ephemeric, extrarenal, fugax, hematogenic, 
innocuous, intermittent, lordotic, minimal, neurogenic, orthostatic, periodic, per- 
sistent, physiologic, renal, renopalpatory, spurious, toxic, transitoiy, traumatic, 
tubulogen"; furthermore he speaks of albuminuria in; "anemic conditions, 
apoplectic insults, bacteriotoxie states, cachexias, cancer, delirium tremens, 
diabetes mellitus, dispositions. Graves' disease, heart affections, icteric con- 
ditions, infectious diseases, metabolic disorders, passive congestions, thoraeo- 
compressions, traumatism (micro traumatism due to phosphatui’ia, oxaluria, 
urieaciduria) ” ; also during "pregnancy, parturition and puerperium; post- 
epileptic, premenstrual, pretuberculotic ; tinder emotional influences; in vago- 
tonic conditions ; after cold bath ; after a general cold, after fatigue or phj si- 
eal strain, after marching or various sports or standing.” 

Under the term of ” albumirturia Solaris” we would designate transient 
albuminurias caused by skin reactions resulting from the exposure to sunrays. 
This albuminuria is not a febrile albuminuria. Its occurrence is not bound to 
the presence of fever; its precondition is a strong skin reaction only. 

Under a sudden and unaccustomed exposure to sunrays, as is generally 
known, severe skin reaction will set in, but outside of the various degrees of 
burns on the skin exposed to the rays, general sj’^stemic reactions, such as 
chills, high temperature, general malaise, gastrointestinal symptoms, extensive 
herpes, etc., maj' follow. If albuminuria is observed under such conditions, 
this may range ivith the "albuminuria febrilis.” Fever from anj^ cause 
is followed in the overwhelmingly largest proportion of the eases by the ap- 
pearance of albumin in the urine, called albuminuria febrilis, a condition, 

♦From the Medical Division, Post Graduate Medical School and Hospital. 

Received for publication, Januarj^ 30, 1936. 

tAttendinff Physician, O. P. D., Medical Division, Post-Graduate Medical Scliool and 
Hospital. 

^Edited by Urban and Schwarzenberg:, Berlin, Wien, 1920. 
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SCHUBE BLOOD CHOLESTEROL AND MANIC DEPRESSIVE PSYCHOSIS 241 

Jacobi's® cases it was decieased, and in Stenbeig's'^ foiiiteen cases tbe blood 
cholesterol i^as definitely above normal Tbe aveiage blood cholesterol in 
tbe sis manic depiessive eases lepoited by Gibbs® was 1G2 7 mg , in tbe five 
depressions leported bj Slight, Long and Salter® it was 239 mg , and in the 
manic depressive and imolutional melancholia cases leported by Duncan^® it 
was 199 mg and 216 mg, lespectiiely Tbe literature on tlie relationship 
of blood cholesteiol to this psjehosis is thus obviously inadequate and con 
dieting Furthei woik is ceifainlj needed to clarify this field and to stabilize 
the facts theiein 

PROCEDURE 

The indniduals used foi this uoik veie established clinically as manic 
depressive In each individual tbeie was no demonstiable pathology other 
than the psychosis This type of lestnction was adhered to because there are 
certain pathologic states winch of themsehes would pioduce hjpercholcstero 
lemia or hjpoeholesteiolemia, and it was felt that should individuals with 
patholog 3 other tliaii tlie psjchosis be admitted to the gioup the results would 
not be leliable Fiom each individual was diawn by % eiiipuncture, under 
sterile conditions, 5 c c of blood winch was placed m a sterile oxalate tube, 
gently mixed with the oxalate, and placed in an ice bos at 10® C Tubes 
containing clotted blood were diseaided The blood for the controls was 
obtained from indniduals, not patients, who were normal mentally and 
physically The method used to estimate the blood cholesterol was a modified 
Hj ers Warded “ Duplicate estimations weie made on each indnidual and 
the aveiage used in each instance 

The mental and physical activity was evaluated thus Menial Activity 
State of cerebration, intellectual, emotional and spatial hw eased Irrita 
bility, qnarielsoineiiess, flight of ideas distiactabilitj , agitation, active depies 
Sion, active confusion and pcrplc\itj, active delusions and halluemations 
Deceased 3Iental stupor, poverty of, or decreased cerebiation Physical 
Activity State of bodily orientation with icspect to a given point in space 
Inci cased Restlessness, actne mannerisms, running, fighting, etc Decreased 
Inactivitj, physical stupoi, physical apathj, oi depiessiou 

RESULTS 

This studj consists of 71 cases of manic depiessive psychosis and 53 nor- 
mal individuals The distribution of blood cliolesterol values is shown in 
Table I The range of the normal gioup is 110 to 195 mg with a mean 
value of 148 ±17 mg and median value of 150 mg Theie are 20 (37 per 
cent) cases below the normal mean and 34 (62 9 per cent) above tbe normal 
mean The lango of cholesterol values m the manic depiessive group is 50 
to 428 mg with a median value of 1046 mg The mean value is not computed 
due to the unbalanced distiibution of blood cholesteiol values In this gioup 
theie aie 40 (56 per cent) cases with blood cholesteiol values below nornnl 
limits, 14 (19 6 per cent) cases above and 17 (23 8 pet cent) cases vrithm 
normal limits Theie are 49 (68 6 per cent) cases below tbe normal mean and 
21 (29 4 per cent) above tbe normal mean Prom these figures it is quite 
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color contrast involuntarily associated the idea of a possible coincidence between the sun 
effect and albuminuria, and she was aslted to void some urine. To our surprise, the specimen 
showed, similarly, a definite albumin reaction, the same as her husband’s. 

The ' ‘ experimentum crucis” of the test was then easy to produce. The couple had 
two children, fourteen and seventeen years of age, respectively, who were exposed to a similar 
sun effect, for the same length of time, and reacted with a similarly strong skin reaction. I 
requested a sample of urine from both of them, for immediate examination. They both con- 
tained albumin in identical amounts, in more than lieavy traces. The centrifuged sediment 
was negative. 

Thus four members of a family, being exposed under similar conditions, reacted with an 
equally strong skin reaction and exhibited albuminuria of a moderate, but marked, degree. 
Their regress and complete disappearance followed equally a uniform course. Urine specimens 
were received and examined dailj'. The maximal albumin reaction was found about tlrirty-six 
hours after the exposure. The albumin reaction of the following two days declined in in- 
tensity. After another day or two, about five or six days in all, the last albumin traces dis- 
appeared, in all the four specimens, equally. 

The problem has, outside of its scientific significance, also some practical 
aspects. Without this knowledge, in many eases, when patients reiiorting for 
examination for any reason (to dispensaiy, to doctor’s ofiSee, to insurance 
companies) during a hot July or August day, twenty-four or foi’ty-eight hours 
after an exposure to a strong sun, and albumin was found in the urine, the 
latter would improperly be evaluated as to its classification or significance. 

If, among others, H. S. Diehl and C. A. McKinley*’ found in a group of 
20,000 young healthy men an incidence of albuminuria in 1,065 individuals 
(5.32 per cent), without the knowledge of albuminuria Solaris, one cannot 
authoritatively state that the source of the unknown or unexpected albumi- 
nuria, at least in a certain percentage of the cases, might not have been ex- 
plained in ail eventual sun effect. This holds true of albuminurias of other 
etiology, where postural, emotional or any other c 3 ’clic or transient influences 
were found or supposed to exist. 

30 East Ninety- Second Street 


'Diehl, H. S., and McKinley, C. A.: Arch. Int. Med. 49: No. 1. 1932. 
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decreased (24 cases), the median is quite low (98 5 and 110) "Wliere the 
physical actnitj is increased, G2 per cent of the cases liave blood cholesterol 
values belov normal and 5 4 per cent of the cases have values above "Where 
the phjsical actnity is decreased, 49 9 per cent of the cases ha\e values be 
low noimal and 291 per cent above 


Table II* 

CORPELATION OF BloOD CIIOLFSTEPOL AND TYTE OP MENTAL AND PniSICAL ACT1\IT\ 



p 1 

P D 

v 1 

M D 

p I 
&[ I : 

P D & 
M D 

p I 1 

M D 

P D & 
M I 

P ^ (L 
M I 

P N&. 
M D 

Median. 

Per cent below N 

98 5 
G2 1 

. 110 0 
49 9 

110 0 
65 7 

115 0 
48 5 

105 0 
043 

115 0 
47 3 

56 8 

60 

75 

42 6 

Per cent within N 

29 7 

20 8 

26 3 

21 2 

321 

21 0 

28 4 i 

20 


14 2 

Per cent below N mean 

78 3 

62 4 

789 

60 6 

78 5 

57 8 

85 8 

80 

75 

42 6 

Per cent above N 

54 

291 

79 

30 3 

36 

31 5 

14 2 

20 

25 

42 6 

Total cases 

36 

24 

38 

33 

28 

19 

7 ! 

5 

4 

7 


•Abbre\lations used P Phj steal activitj M mental activitj I increased Js normal 
D decreased 


In those cases 'uliere the mental aetnitj is increased (38 cases) or de- 
creased (33 cases) and considered alone, the median is loi\ (310 and 115) 
Where the mental activitj is inci eased, 65 7 per cent of the cases liave blood 
cholesteiol '\alues below normal and 7 9 per cent abo\e, vheie the mental 
activitj was decicased, 48 5 per cent are below normal and 30 3 per cent 
above 

In those cases where both the mental and physical actnity aie inei eased 
(29 oases) or decreased (19 cases), the median \a]ne of the blood cholesterol 
IS low (105 and 115) Where both the mental and phjsical actnity aie in 
creased, 64 3 pei cent of the cases ha\e blood cholesterol n allies below noimal 
and 3 6 per cent abo^e Wheie both menial and phjsical activity are de 
creased 47 3 per cent of the cases ha^ve blood cholesterol values below normal 
and 31 5 per cent above 

Theie aie se^eIl cases where the mental actnitj is decicased and the 
plijsical actiMtj increased Of these, 56 8 per cent ha^G blood cholcstciol 
values beloi\ normal and 14 2 per cent above Theie are, also, seven cases 
ivheie the mental actuity is decreased and phjsical actiMt-\ noimal Of these, 
42 6 pel cent haie blood cholesterol ■values below normal and 42 6 per cent 
above In four cases where the mental activitj is inci eased and the physical 
activitj IS normal, 75 per cent have blood cliolesteiol values below noimal 
and 25 per cent above And in five cases wliere the mental activitj is in 
creased and the phjsical activitj decreased, 60 per cent are below normal 
and 20 per cent above 

Theiefore, in the manic depressive psjchosis chaiacteiized bj ineieased 
phjsical 01 mental activity or both, theie is a definite tendency to an accom 
panjing low blood cholesterol Where there is an increased phjsical state 
accompanied bj a decreased mental state theie is a definite tondenej for an 
accompanjing low blood cholesteiol Where the psjchosis is characterized 
bj a decreased phjsical or mental aetivitj or both theie is a less definite 
tendencj foi an accompanjing low blood cholesterol, but rather a tendency 
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to determine if sucli a relationship could he established and to trace it ivhere 
possible. In this group, no patient gave a history of having had cyclic vomit- 
ing or any other serious metabolic upset prior to the incidence of his diabetes; 
nor could I find any such case in my private practice. 

In the group, the most common childhood disease outside of measles was 
whooping cough, which occurred in 14 of the 40 cases. Thirty-three per cent of 
the males and 36 per cent of the females ivere Jews. In 2 of the eases there 
was direct family history of diabetes occurring in the father, and in 6 eases in 
the collaterals. 

Obesity, with or without evident disturbances of fat metabolism, is a com- 
monly observed prediabetie state of the diabetic patient of middle age. In the 
juvenile type of diabetes, herein considered, this relationship does not exist. 

EimOCRINE FACTORS 

The sex development in the juvenile group seems to be well balanced. Tliree 
patients were diminutive and showed impaired grov'th. Two of these were given 
anterior pituitary extract in addition to insulin therapy with very little stimu- 
lation of groivtli. The tendency was toward lack of grovdh rather than exces- 
sive grovdh. Tlie relation of the pituitaiy gland to tlie metabolism of the dia- 
betic will be considered in a future article. 

BLOOD CHEMISTRY 

Blood sugar readings in the group studied reached as liigh as 400 and 500 
mg. per 100 e.c. It is recognized that ivith dietetic regimen alone, blood sugar 
fiuctuates most markedly.” There was no relationship between the height of the 
blood sugar and the reactions described. 

The calcium and phosphorus determinations of the group ranged from a 
low of 8.3 mg. per 100 e.c. of calcium and 3.5 mg. of phosphorus to a high of 
12.1 calcium and 3.14 phosphorus; and from a low phosphorus of 2.3 and 9.75 
calcium to a high of 4.6 phosphorus and 11.1 calcium. The diabetic calcium- 
phosphorus ratio showed no variation from the normal or average readings. 

INSULIN DOSAGE 

The insulin preparations used were straight beef extracts, and the mixed 
extracts were obtained from beef, sheep, and pig. The mixed pancreatic extracts 
appeared to give more satisfactory results than the straight beef extract, but the 
preparations used seemed to bear no relation to the reactions under considera- 
tion. The dosage varied from a minimum of 20 units a day to a maximum of 
141 units, the average daily dose being GlYo units. Of the group exhibiting 
reactions, one was receiving 20 units daily, one 44 units and the others over 
'50 imits. 

The occurrence of reactions unaccompanied by hypoglycemia has been de- 
scribed. In this group, there was no relationship between the brand and dose 
of the insulin. However, the possibility of some other factor in the insulin can- 
not be eliminated. 
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In addition to these conditions whieli can altei the blood cholesterol, there 
are to be considered the endocrine glands, the antonomic nerTons system, and 
the emotions Although no clinical evidence of an abnoiraalitj of the first tiro 
IS present, alterations in the endociine and autonomic nenous system can er:ist 
without the presence of a measurable clinical syndrome Tliat tbe endocizne 
and autonomic nervous systems can alter the blood cholesterol has been shown 
many times both chnicallj and experimentallj And theie is adequate evidence 
in this and the other papers' that altered emotions are accompanied in many 
instances bj abnormalities in the blood cholesterol Likewise it is well Imown 
that there is a close alliance between the endocrine glands, the autonomic nerv 
ous sjstem and the emotions and that «an alteration of one of these can affect 
profoundly the othei two It is reij possible that the abnormality in the blood 
cholesterol in the manic depressne psychosis, is, to a certain extent, due to some 
imbalance of this triad IMoie cannot be said at this time, but further work in 
this field, it is hoped, mil clarify the situation 


SUMMARY 

1 A study of the blood cholesterol in the manic depressive psychosis is 
presented 

2 Abnormal blood cholesterol values are found m 76 2 per cent of the 
cases 

3 There is definite evidence that theie is some correlation between the 
state of mental and physical activitv and blood cholesterol 
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of patients who responded in the same way to administration of Fowler’s solu- 
tion, 3 minims twice daily. 

In regard to dietary control, the author has alwaj^s felt and impressed upon 
the juvenile diabetic that the diabetes is a maladjustment rather than a serious 
disease, and that the condition is amenable to adjustment of diet and the use of 
insulin. The diets were made ample and the carbohydi’ate-fat ratio of 3 to 1 
ivas established. 

The value of the low calorie diet is that of a stepping-stone to the work diet 
or permanent diet. The work diet, as the name implies, forms the basis of the 
active life diet of the individual. 

REPORT OF CASES 

Full details of the 40 eases studied are omitted because of space limitation. 
The following case reports have been selected as most tj-pical of the group : 

Case 1.- — ^AVhite male, English, t\veiit3'-t\vo j-ears of age, 5 feet 7 inches tall, weiglit 
154 pounds, had diabetes mellitus for four 3’cars. He was admitted to the hospital for middle 
ear infection, which cleared up .spontaneous^' about two weeks after admission. 

Father died at forty-two 5'ears of age of pu]monar3' tuberculosis, and the mother now 
has active tuberculosis. The oul3' previous diseases were whooping cough, measles, and 
chickenpox. Plysical examination of the patient was essential^' negative, except that 
electroeardiograph3' revealed a picture of sinus tach3’caTdia and mi'ocardial damage. 

Ordered on a diet of: carbolu'drates 60, proteins 50, fats 125, calories 1,600, rvith 30 
units of insulin; but molated rules and ate the same as the rest of the famili’. A check re- 
vealed that the famil3' ate about: carbohi'drates 250, proteins 100, fats 320, calories 2,500. 
He was placed on this diet and 120 units of insulin, which maintained him with rapid gain in 
weight and strength. His blood sugar on admission was 410 mg. per 100 c.c. His fasting 
sugar was 213 mg. per 100 c.c.; and the blood taken two hours after bieakfast, with insulin, 
was 150 mg. per 100 c.c. 

On discharge from the hospital he complained of attacks of dizziness not relieved hy 
administration of sugar. The pH of the urine at 11:30 A.^[. was 7.8. The average for the 
week taken at 2 p.m. was 7.5. 

The patient uas placed on an acid carbolu'drate diet of: carboh3’drates 250, proteins 100, 
fats 120, caloiies 2,500, and has not complained of these S3'mptoms since. IVhen tested in the 
clinic, the urine pH at 11 a.ji. was 7.0. 

Case 2. — ^IVhite female, Irish, aged ten 3'ears, height 4 feet 7 inche.s, weight 75 pounds. 
The mother and father are living. The mother has pulmonar3' tuberculosi.s, and the father 
has chronic alcoholism. 

The child was operated upon for a ruptured appendix in November, 1932. She has had 
scarlet fever, whooping cough, and measles. 

In August, 39.33, the patient suddenl3' developed polyuria, loss of weight, thirst, hunger, 
weakness, and 5nall3' coma. As soon as diagnosis of diabetes mellitus was made, she was 
placed upon a diet of: carbohydrates 200, proteins 100, fats 100, calories 2,100, and 44 
units of insulin. She recoiered quickl3' from coma. 

In the early summer of 1935, the p-atient had -six attacks of amnesia and was mentally 
confused every day for a period of time around the noon hour. This condition was quickly 
relieved by food. On July 4, 1935, she had an attack of convulsions. She suddenly began to 
scream and shriek while at lunch. This was followed by throwing the head to the right, 
general convulsions, c3-anosis, frotliing at the mouth, and unconsciousness, lasting fort3'-tive 
minutes. This attack was not relieved by administration of sugar or any medication. 

Following the attacks the urine was found to have a pH of 7.4 in the early afternoon. 
The patient was treated with an acid carbohydrate diet and 4 minims of Fowler’s solution per 
day. The urine pH was found to be constantly 7.0. There were no further attacks. 
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characterized by a mild, transient albuminuria of the nephrosis type, persist- 
ing during the feverish period, ivithout the appearance of red blood cells or 
of casts in the sediment, or ■nuthout any noticeable impairment of the kidney 
function. Dermatitis Solaris with fever may correctly be classified in this 
group. HoTvever, in albuminuria Solaris albumin is detected in the urine also 
in the afebrile cases of the dermatitis solans; in other words albuminuria 
will be noticed in cases with milder skin leactions, when general symptoms 
are hardly noticeable and, in particular, fe%'er is absent Albuminuria un- 
doubtedly serves, under such conditions, as a more sensitive accompaniment 
than the other generalized symptoms In cases of albumimina Solaris albumin 
is detectable in the urine as long as new large areas of the skin are involved, 
characterized hy the classical calor, turgor, rubor, dolor, and funetio lesa, 
even though these syndromes are not strong enough to produce any noticeable 
fever or any other more marked general systemic reactions 

The albuminuria lasts as a rule as long as new large skin areas are in- 
volved, usually for a few days, rarely longer than a week. As soon as the 
acuteness of the process fades away, the redness subsides, even prior to the 
peeling of the skin or brownish pigmentation, the albuminuria disappears 
After one exposure to the sun, when the course of the albuminuria can 
best bo seen and studied, one will notice that the albuminuria reaches its 
height after twenty-four hours to the exposure to the sun, and will remain 
unchanged for another twenty-four or thirty-six hours Two or three days 
after the exposure, the albumin diminislies, until in another day or two it 
disappears entirely. 

According to the degree of the bums of the skin, the amount of the 
albumin may be quite noticeable, in fact, considerable, ranging around a level 
of a 14 or pro mille, producing more than heavy traces, still with a negative 
finding in the centrifuged sediment The albumin can be demonstrated with 
any of the usual methods (boiling of the acidified urine, the sulphosahcjlic 
acid test, or Esbach's reaction, etc.). 

The renal effect of the acute skin reaction, due to exposure to strong 
sunrays, is quite striking, the relative seveiity of the albumin reaction being 
out of proportion to the general systemic effect. 

A few illustrative cases demonstrating the presence, fiequency, uniformity 
and course of the albuminuria, simultaneously describing the way of its first 
detection, should be recorded. 

A patient, A D , fifty, male, who u^ed to report for a periodic health exaraina 

tion twice a year, and whose urine m the past proved alw.a}s to be free of albumin, happened 
to report for a routine office examination on one of the uarmest days of July in 1935, 
incidentally after lus first seashore sunbath in that jear Although the acuteness of the skin 
reaction wa^ quite conspicuous, there uas no fever or general malai'e, and the skm was free of 
blisters The plijsical examination was negative, except for a very definite albumin reaction 
in the urine, a finding unexpected and unexplained The centrifuged sediment was entirely 
negative Patient was ordered to bed, put on a strict diet and a specimen of urine was re 
quested for the following day, for cxaminition 

The specimen was lirought to the office by the wife of the patient She had a striking 
sunburn, the result of a similar sun effect, being Jn sharp contrast to her blond hair. The 
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patient developed periods of petit mal; urinary sugar was present during these attacks. They 
would occur at intervals of every two or three weeks. These attacks interfered with the 
child’s attendance at school. Examination of urine at these times revealed an alkaline tide 
which persisted in spite of dietetic replacement. Fowler’s solution was administered, 3 
minims twice a day. The spells ceased after two weeks of administration. At tliis time the 
child was taken to Pittsburgh. 

December, 1935, patient weighed 50 pounds and was 4 feet 1 inch tall. Mother reported 
that the child had had no .spells as heretofore described and he was now being given the pitu- 
itary growth hormone. He was 4 feet 1 inch tall and weighed 50 pounds, while the younger 
brother was 4 feet 4 inches tall and weighed CO pounds. 

Case 5. — Male physician, aged twent 3 --four years, developed diabetes at the age of 
nineteen years. It was discovered upon e.xamination of the urine. He was 5 feet 5 inches 
tall and weighed 130 pounds. He had severe whooping cougli when a child. His father had 
died of diabetes at the age of 51. Two brothers aged 26 and 27, respectively, had diabetes. 

He was placed upon a diet of carbohydrates 2C0, proteins 80, fats 140, without insulin. 
Between 11 A.si. and 1 P.xi. he observed reactions during which he would perspire freely and 
tremble. There was inability to concentrate. This was not associated with hunger. 

During one attack, the blood contained 200 mg. of dextrose per 100 c.c. Urine examined 
at these times showed marked alkaline reaction ranging from pH 7.0 to pH 7.5. Diet was 
changed and acid-producing fruit substituted for the alkaline-producing, with complete 
alleviation of these sr-mptoms and a change in the urinary reaction from alkaline to neutral 
and acid. 

SUMMARY 

In a series of 40 cases of juvenile diabetes mellitns, insiilin-like reactions, 
unrelated to hypoglycemia, Mere observed in 16. In many cases the reactions 
resembled attacks of petit or grand mal. Of imiform occurrence in these cases 
was a definite alkaline tide, the alkaline pH of the urine reaching its peak about 
2 P.M. An aeid-producing diet proved remarkablj’ effective both in bringing the 
reaction of the urine withm tlie acid I'ange and relieving the insulin-like reac- 
tions of epileptiform seizures. Administration of small doses of Fowler’s solu- 
tion often had a similar effect. 
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JUVENILE DIABETES MELLITUS' 


A Studv of Insulin-Liio: Reactions Uneelated to HiToaoi'CEMiA 


Henky JI. Peinblatt, M.D., Brookia-n, N. Y. 
Assisted by Edgar A Ferguson 


D uring obseiTations on tlie juvenile type of diabetes mcllitus over a period 
of fifteen years, the senior author has been impressed with the frequent 
incidence of a group of insulin-likc reactions unassociated with hunger and unre- 
lated to the amount of sugar or ketones in the urine or to the level of sugar 
in the blood. 

These reactions have varied from a momentaiy lapse of consciousness to 
epileptiform convulsions resembling grand mal. It was found through routine 
examinations of the urine that they occurred simultaneously with an alkaline 
tide in the urine, and that they could be relieved readily by an aeid-produo- 
ing diet. 

literature 

Tho frequency' of kctonunc acjdo<»is m clinbetes « too ucll recognizetl to be given spe 
cial coosidcrntion licrc. Tltc incidence of fcvcrc kctonunc acidosis in tho nondiabetic has 
been especially ^\cll recognized in tins country. Thw 'wns described by Ed«<alU in 1903, 
Hechors in 1911, and Jfnrfans in 1910 os cjclic lomiting and a di^'Case of childhood. The 
seventy and acuteness of onset and the rapidity of its subs-idcnco arc its outstanding char* 
acteristics. Tlio infrequency of coro.a and tlic contrast of 8;>-raptoms nith those of diabetic 
ketonuria indicate a basic difference m the character of the acidosis The literature is noe 
fully lacking in pertinent pathologic data concerning cjchc vomiting. The authors’ single 
postmortein ob^cnation shoned extensive fatty degeneration of the liver mth almo'it complete 
replacement of liver cells There nerc no other findings 

It has been assumed that the acidosis of nephritis is due to the failure of the kidneys 
to excrete the acid products of normal metabolism, causing phosphoric acid retention. Mar- 
riott and Howland^ in 1916 found a marked increase in the organic (acid) phosphate of 
the serum m nephritic patients ivitli acidosis Henderson and Palmers. « in 1915 found the 
ammonia (titratable acid) abnormally high. The incidence of nonkotogenic acidosis in tho 
diabetic may be aggravated by the underljing progressive degenerative Iciiions in (lie kidney 
tubulo cells The seventy of thi‘? type of acidosis may be extreme, even fatal 

HISTORY 

In a careful revieiv of the ntitural history of the juvenile diabetic, it was 
liopcd that some relationship might be established between metabolic disturb- 
ances m earlier life and the onset of the diabetes. Because of the frequency of 
cyelie vomiting in diseases of cliildi cn, detailed liistoric references were made 

•From tlie King-s County Hospital. Hcpaitmcnl of Medicine 
Received for publication. January 31, 1936 

This report Is based on study of a group of forty case sof Juvenile diabetes selected from 
the out-patient clinic at the Kings County Hospital Tho patients were seen at regular Inter- 
vals. at nhich time their iveclcly supply of Insulin nas replenished gratuitously. 
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That amyloid deposits are found in the lieart was Imown to Virchow.^ 
Prom time to time cases are recorded, in which the heart is involved as part 
of a generalized process. Rare, however, are the instances in which myocardial 
amyloidosis ranks as the primary cause of death. In 1886, Wild" reported 
a case in which the patient, who suffered from er 3 'sipelas, presented the clinical 
picture of cardiac failure. At autopsy extensive deposits of amyloid were 
found throughout the heart. In the ease of Steuiliaus,^= marked infiltration of 
the heart and gastrointestinal tract accounted for the symptoms of heart failure 
and intestinal upset. In 1926, Silwer and Lindblom'® presented the case of a 
male of thirty-four years with symptoms of cardiac insufficiency for ten months. 
He showed marked signs of cardiac failure, and apparently died from this 
cause. Autopsy revealed amjdoidosis of heart, liver, and spleen, hut no etiologic 
factor could he demonstrated. 

In Larsen’s recent example,’* the patient had symptoms of left-sided heart 
failure for about a j'ear. In this case the amyloid deposits were located chiefly 
in heart, lungs, and kidnej^s, the liver and spleen being uninvolved. Perla and 
Gross® have described three cases of atypical amjdoid disease, in one of whicJi 
death was due to widespread replacement of cardiac muscle by amyloid. Rei 
mann, Koucky and Eklund’® recently studied amyloidosis in a patient who 
died of a terminal peritonitis. The organs containing amyloid were tongue, 
heart, lungs, esophagus, and pelvic organs. 

Though the two eases, the details of whicli follow, possess certain clinical 
features in common, the differences in the pathologic findings are striking. 

Case 1.* — Clinical Eistory. — The patient, a %vhite female of fifty-one years, was admitted 
on Maroli 13, 1927, to the Medical Serwee of the Toronto General Hospital under Professor 
Duncan Graham. She complained of feeling “run down’’ for about the past seven years 
with only occasional short periods of good health. Por a year she had felt weaker, had lost 
20 pounds in weight and suffered from an intermittent dry cough. Those symptoms became 
progressively worse, particularly in the three weeks prior to admission, most of wliich time 
was spent in bed. She confessed to slight shortness of breath on exertion but denied any 
swelling of the feet, palpitation or precordial pain. Except for a moderate degree of con- 
stipation for many years, functional inquiry revealed no other complaints. No significant 
facts were elicited in the past history. 

Physical Examination. — ^In appearance the patient was rather pale and undernourished. 
The heart was moderately enlarged to percussion; no murmurs were heard. The blood pres- 
sure was 76/48, There was no edema of the dependent parts. Examination of the chest re- 
vealed impairment of resonance and breath sounds at both lung bases; a few rales were 
heard in the left axilla. There were no other findings of importance. 

Laioraiory Pecord. — The urine had a specific gravity of 1.017, showed a faint trace of 
albumin and contained a few pus cells. 

The hemoglobin was S8 per cent (Salili) ; the red cells numbered 5 million per c.mm. 
and the white cells, 6,700. The blood smear was not remarkable and the differential white 
count was normal. 

The blood Wassermann and Kahn tests were negative. 

The electrocardiogram showed left ventricular preponderance and low voltage. 

Eoentgenograms of chest, gastrointe.stinaI tract, gallbladder, and vertebral column were 
negative. 

Clinical Diagnosis. — Chronic degenerative myocarditis; cardiac hypertrophy; myocardial 
insufficiency. 

•This case is reported tlirough the court« 
autopsy. 
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KEVCTIONS TJNUFLATED TO HYroaLACF-UIA 

The occuiiencc of leactions unaccompanied bj hjpogljceima in the case of 
a woman aged fifti nine t cais lias alicady been dosoiibed by the senior author ’’ 
Although msulm dosage langed fiom 190 units to 400 units daih, there was 
persistent h-rpeigl-i ccmia with ketomuia and glj costnia In this case, tlie insulin 
failed to btmg the blood sugai down to a noimal leicl at am time, jet there 
occurred leaetions, at times accompanied hi generalized tuitcbings and loss of 
consciousness, lasting as long as an bom Obiioiish, the dosage of msulm was 
not an essential factor ui the causation of these attaois 

Of the group reported, 10 cases denionstiated the reactrons described, which 
langcd fiom a momentan lapse of conseioiisiiess to epileptiform comulsions 
These reactions were not icliered hr administration of siigni and were not asso 
ciatcd with Inpoghcomia noi woic ther associated with shm manifestations, 
which would ordmanh occur m the crciit of foieign protein reactions 

pit or URINE 

Determination of the Indtogen ion eoneentiation of the blood was consul 
cred unioliablo and impractical m this gioiip of cases A simple method of 
determining the pll of the lumc hr the use of an indicator solution was adopted 
This was made up and supplied to the mdnidual patient, who was instructed 
as to Its use The following foimula was used 


rcfl 

ro 05? 

Bromthyniol blue 

40 mg 

Eth}l -iVobol 

50 cc 

N/5 N'lOH 

2 c c 

Distilled witcr 

150 c c 

Five per cent phenol 

20 cc 


Tcchmc — Float 6 diops of the test solution on half a test tube of urine 
Color ring foiraing will bo the same color as the urine for a neutral icaction, 
red foi aeid and gicen for alKalme reaction 


pH 7 5 

Dark green 

pH 7 0 

Green 

pH G5 

Same color as specimen 

pH 5 0 

Bed 

pH 5 5 

Dark red 


Uiincs wcic tested sercial times during the daj, but tlic lughest point of 
alkalmitj in these eases was loached in ruinos examined about 2 r u 

TRFVTMENT 

It was found that tlie alUnlmc tide in this gioup could he balanced hj an 
acid producing diet and that such a dictarj coircction lesnlted m iclicf of sj-mp 
toms and reactions and simultaneous shift of the ruinaij reaction to the acid 
side Tills dietetic treatment prosed quite as effectne as use of the Kctogenio 
diet for idiopathic epilepsj ui children There were a few exceptions in eases 
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edema, sbe began to liaie shortness of breath on exertion which gren progressively worse 
For two months her abdomen had been slowl} increasing in size No facts of significance 
nere revealed m the functional inquirj or the past history. 

Physical Examination — The patient appeared quite ill, djspnea being a prominent 
feature. Pitting edema nas piesent over the whole body up to the level of the third nbs 
anteriorly. The legs were swollen and tense. The veins of the neck were engorged and 
pulsating 

The borders of the heart could not be percussed due to edema and tenderness of the chest 
wall. The heart rate averaged 100 per minute, the rhythm being normal The blood pressure 
was 130/90. The abdomen contained free fluid. 

Laboratory Pecord — The urine had a specific grantj of 1026 and showed albumin 
(3+) with an occasional hjaline cast and pus cell. 

The blood smear and differential white count were not abnormal and the hemoglobin 
was 77 per cent (Salih) Tlie blood nonprotein nitrogen was 14 mg. 

Unfortunately a blood AVa=sermann was not obtained. 

The electrocardiogram revealed right axis deviation with a voltage = 2 mm 

Clinical Diagnosis — Chronic degenerative mjoeaiditis, mjocardial insufiiciencj . 

The dav following admission, the patient’s dvspnea grew worse, and the right chest was 
aspirated, 900 cc. of clear, jellow, sterile fluid being removed Later the same day, she 
developed acute pulmonarj edema, successfullj treated by atropine and venesection The 
next daj she rapidlj became worse and died. 

Autopsy Findings — The legs were swollen and tense, and pitting edema was present 
over the bodj up to the level of the manubrium sterni Tlie right pleural cavity contained 
600 CO. of clear yellow fluid, and the left, SOO cc Both lung bases showed hypostatic 
pneumonia. About COO cc of yellow fluid was obtained from the peritoneal cavity. The 
liver and kidneys were not remarkable in the gross With the exception of the spleen, none 
of the abdominal organs gave a positive reaction with iodine 

No lesion could be found to foini a logical basis for tlie development of amyloidosis 

Beart • The heart was slightly enlarged, measuring 12 by 10 by G cm , and was definitely 
heavier than normal, weiglung 360 gm The pericardium was smooth except for a small 
"milk spot” on the anterior surface The myocardium felt firm and waxy and the cut 
surface was a pale, homogeneous, glassy, reddish brown color. Several portions were soaked 
in iodine and almost immediately the tissue became flecked with dark brown streaks and 
dots The endocardium and valve cusps were smooth and glistening throughout. 

Spleen The spleen was large and heavy, measuring 11 by 7 o by o cm and weighing 
270 gm It was extremely firm in consistency, like hard rubber, and little impression could 
be made on it with the fingers The cut surface was quite hard, bright rose red m color, 
and the normal marlangs were obliterated On treating with iodine, the surface became a 
deep mahogany brown The distribution was unusual, the staimng being diffuse through 
out Attached to the lulus of the spleen vveie two small accessory spleens, the larger measuring 
2 5 cm. in diameter Their cut surfaces were similar in appearance and in consistency to 
the larger organ Both turned a dark brown on the application of iodine 

None of the other organs presented any important gro=s abnormality and none reacted 
positively to iodine. 

Microscopic Examination — Heait Sections taken from all portions of the heart showed 
extensive infiltration and destruction of muscle by amyloid For the most part the lesions 
were diffuse in cliaracter Between the indivadual muscle cells lay thin strands of pale fibrillar 
material which was stained a faint pink by Congo red The small nodular masses so common 
m the previous case were seen infrequently. They were located chiefly in the fibrous 
trabeculae, and it is quite possible as Larsenv* suggests, that the=e were all primarily^ derived 
from a blood vessel The large patches which were not numerous appeared to have resulted 
from the disappearance of muscle and the coalescence of many small strand® 

With respect to distribution, no part of the myocardium was free from the lesions 
The ventricular muscle appeared to be affected to a greater degree than the auricular. The 
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The physical examination revealed atrophy of the muscles of both thighs and arms This 
occurred at the site of injection of the insulm The rest of the findings were essentially 
negative 

Case 3 — (Previously reported *3) H M, Jewish boy, developed diabetes in the summer 
of 1923, when he was mne years of age There had been a gradual loss of strength and weight 
and pain m tbo epigastrium He was treated with insuIm and diet and urine became sugar 
free 

Unfortunately, he fell into the hands of a quach, upon nho^e advice insulin was stopped 
on Sept 16, 1924, and a liberal diet was instituted On September 18, patient was admitted 
to the hospital in a comatose state He was given insulm, clyses, and blood transfusions 
Improvement was progressive and rapid, and he was discharged from the hospital on Sep 
tember 23 

Dietetic regimen, on account of his low weight, was gradually changed At the end 
of SIX months he was gettmg 2,000 calories carbohydrates 200, proteins 85, and fats 100 
Insulin was increased from 30 units daily to 22 units in the rooming and 24 at night Pa 
tient was perfectly well except for occasional insulin reactions, although he had never been 
entirely free from gljcosuna Because each attempt to increase the msulm content resulted in 
insulin shock, patient was permitted to run glycosuria, once or twice daily, but there was at 
least one clear specimen during the day 

He noticed while at college during the school jear of 1931 that he was subject to 
temporary periods when there was a loss of memory At these times lus school notes were m 
complete The state of unconsciousness was momentary and lasted at the most from one 
to four seconds The lapses occurred m the afternoon between one and three o’clock 
Urinary examinations made from one to three hours after tbc®e spells were positive for 
sugar, usually showing a trace Blood sugar determmations were made repeatedly at this 
time of the day and on no occasion revealed hiTioglyccmia 

On May 5, 1932, the character of the reactions changed and the patient developed 
definite epilepsy Examinations of the urine immcdiatelj after this occurred were positive 
for sugar but alkshno 2 s ro'ictioa A «econd epileptic attack occurred os May 30, at iriucl? 
time urine examination also revealed pre«ence of sugar and an alkaline reaction Alkalinity 
was persistent for a number of days after tlus 

July 7, patient again had epileptic attack Examination of urine showed sugar pres 
ent, alkaline reaction Van Slyke CO3 uas 76 August 15, patient had an epileptic attack 
September 17, epileptic seizure October 22, there was another epileptic attack During inter 
vals in this period, patient again noticed the short lapses of memory December I, epileptic 
seizure Patient nas placed upon an acid producing diet and was given Fowler's 'solution 
The insulm dosage was maintained and the diet was unchanged except for substitution of 
acid juices 

He has been seeu at intervals for tlie past three jears and Ins had no complamts 
There have been no repetitions of epileptic attacks 

Case 4 — D B was first observed in November, 192o He was then tuo jears and three 
months He was 3 feet 2 inches tall and weighed 30 pounds His fanulj lustorj was nega 
tive for diabetes He was emaciated and complained of thirst and frequencj of unna 
tion Two months prior to illness he had had an attack of tonsillitis and during the three 
weeks prior to observation showed evidence of marked tliir‘»t and poljaiTia XJnnc sugar was 
3 per cent and blood sugar was 240 mg per 100 c c Ketonuna was present 

He was placed upon a diet of carbohjdratcs SO, proteins 50, fats 50, and given 6 units 
of insulm morning and night TJie diet was graduallj increased and the insulin dosage was 
maintained 

October, 1927, the patient had enlargement of the In er He felt w ell and was active He 
had exhibited insulin shock reactions with this small dosage of insulin April, 1900, weight 
was 40 pound'’, height was 3 feet 3 inche‘« There was an incrca'=o of only IV inches m five 
years At this time, his twin brother developed pneumonia and died three hours after on«et 

In 1931, msulm dosage was increased to S units morning and night His brother, only 
four and one half years old, was taller and stronger It was during this interval that the 
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Then, too, the characters of the heart lesions differed. In the one the 
pericardial and endocardial surfaces were studded with nodules of amyloid; 
in the other these surfaces were grossly uniiivolved. The myocardial lesions 
were both nodular and diffuse in the first, but in the second, diffuse only. 
Whether any significance can be attached to this difference is uncertain. Is 
this type of nodular deposit, as Lubai’seh*^ suggests, frequently present in 
atypical amyloidosis? Is there any relationship between their absence in 
the second case and the involvement of spleen and liver? These questions 
can onl}^ be answered bj^ further research on the mode of amyloid formation. 

Larsen^'* has described in detail the formation and spread of cardiac 
deposits. He believes that they alwajm arise from a pericapillary nidus and 
extend into the interstitial tissue, surrounding the muscle fibers and cutting 
off nuti’ition. Occasionally invagination and penetration of the indhddual 
fibers occurs. In both of our cases the muscle cells showed marked fatty 
degeneration which was probably due to failing nutrition and represented a 
stage in the destruction of the cell. To wdiat degree death wms due to re- 
placement by amyloid and to what degree it was due to the fatty degenera- 
tion of the remaining muscle, it is not possible to say. In any case, amyloidosis 
was the basic factor. 

The classification of myocardial amyloidosis has been attempted by a 
number of authors. Tlie simplest method is to divide the cases into two 
groups as docs Larsen tho.se in which the heart is affected as part of a 
widespread process, and those in which it is involved usually to the exclusion 
of the commonly affected other organs. Still a third class is recognized by 
Budd,^® those in which there is generalized disease of the muscle systems. 
It is questionable whether such classifications serve a useful purpose other 
than to bring to mind the variety of distribution found. While the first case 
■would fall into the former class, the second combines the features of both 
classes and bridges the gap between the two. 

With respect to etiology these cases present nothing that is new. Susman^® 
.suggests that, of the substances wliich produce amyloidosis experimentally, 
the common factor is toxicity or the ability to damage tissues, and that the 
spleen in some way is necessary to the process although the formation is of 
local manufacture. This is not Avholly inconsistent vdth the results of 
Smetana ’s^®’ ■“ experiments which demonstrated the important role of the 
reticulo-endothelial system in amyloid formation. In Warren’s-^ example 
of amyloidosis of the muscles, he attributed it to “a widespread perversion 
of fibroblastic function.” The findings in the above cases do nothing to 
refute either contention. 

SUMMARY 

1. Two cases of idiopathic myocardial amyloidosis are described. 

2. The various pathologic features are discussed and compared with previ- 
ously reported cases. 
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IDIOPATHIC AMYLOID DISEASE OF THE HE HIT* 


A J Ker^mn, M D , Toromo, Canada 


' I ‘HOUGH “naxy” oi “lardaecoiis” disease Mas lecognized before VirchoM ’s 
A time, these terms refen ed to a aarietj of ill defined conditions many of 
■nhieh Mould probablj not be so classified today He, it Mas, who in 1853 dis 
covered that oigans containing the substance mIiicIi he mined “amjloid,” 
possessed a characteristic staining reaction Muth iodine and sulphuric acida 
Since that time numerous studies and case reports on amj loidosis hai e appeal ed 
in the liteiature, and the subject has been attacked from maiij different angles 
In spite of these in\ cshgations, the cvact natme of amjloid is stiU a matter 
of dispute," but it seems certain that its composition laiies in different cases 
and even in different organs 

Most obseners agiee that amj loidosis is noM much less common than in 
the past “ This deoicase thej attribute to improiement in the treatment of 
the chronic suppuratiie diseases Mhicli, in some fashion still undetermined, 
frequentlj form the basis foi its development Some of this deciease is 
counteracted by the increased frequency of the clinical diagnosis made possible 
by the introduction of Bennhold’s Congo red test Not onlj has the diagnosis 
in doubtful oases been confirmed bj the use of this test, but also it has been 
found that spontaneous icgrossion maj occm, as in the cases of WaU^er* and 
Keimann “ 

In many instances, howevei, a suppiuative foens is lacking, and the fault 
must be laid at the dooi of the associated disease, such as enieiuoma, syplulis, 
leucemn, oi mjeloma Though the presence of one oi othei of these condi 
tions maj afford an casj but unsatisfactorj explanation of the etiolog) , ocoa 
sionallj no such background can be discovered Idiopathic amv loidosis was 
known as early as 1856 when Wilks' lepoited seveial cases Its infrequent 
appearance has nearlj aluajs been the occasion foi interesting hut fruitless 
speculation as to the cause 

Praeticallj everj oigaii in the body has been the site of amyloid deposits, 
though liv Cl , spleen, and kidney arc by fai the commonest locations In spite 
of the often Midcspiead distribution of the piocess and the involvement of 
important oigans amyloidosis is uncommonly a cause of death per se Usually 
the undcilving disease is icsponsiblc foi the fatal teimmation In rare in 
stances though an oigan mav be so cxteiisivelv inflltiatcd that the failure 
of a vital function icsults Most ficqiicntly this occuis in the kidnevs causing 
lonal msuffieieney ' ' Theie have also been lepoitod a foM esses’’ “ m which 
the adienal tissue was almost wholly lephccd by amyloid, the patients dying 
with the symptoms of Addison’s disease 

•Prom the Department of PathOlogj of the University Toronto and the Toronto 
General Hospital 
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4 feet long so that the amount of exercise was limited. It must be pointed out 
here that the standard meal was not sufficient to keep a large dog ivell nourished, 
so from time to time substantial supplementary feedings were given. Care was 
taken, however, as to the time these feedings were given, as Ivy and Fauley^ 
have shoum that the state of hunger affects the gastric emptying time. Every 
effort was made to keep all experimental conditions as uniform as possible. 

Bcsulfs . — The accompanying table gives the results obtained on a series of 
50 dogs. A total of 540 tests was made, including the original 200 tests pub- 
lished in the preliminary report. 

EMPTYING TIME OP THE STOMACH 

(in hours) 




AVERAGE 

MEAN 

LONGEST 

SHORTEST 

A 

25 dogs 
200 tests 

6.59 

6.61 

6.54 

6.62 

8.07 

5.42 

B 

50 dogs 
540 tests 

6.47 

6.54 

6.49 

6.52 

8.20 

5.41 


A = Those reported in the preliminarj' report. 

B = Those previously reported plus 25 additional dogs. 

Discussion . — It is distinctly interesting to note how remarkably well the new 
figures check with those given in the preliminary report. This very fact leads 
one to attach considerable significance to the values obtained. For example, the 
mean emptying time of the series of 25 dogs first reported was 6.54 hours, and 
the mean for the entire series was 6.49 hours, a difference of only 0.05 hours. 
It is also interesting to note that the extremes, too, seem to be well defined at 
about 5.41 and 8.20 hours, respectively. 

■\Ve feel that the standard meal used has particular advantages, as it con- 
tained carbohydrate, protein, and fat. The milk gave it a desirable consistency, 
and the dogs ate it with relish, in spite of the fact that it contained considerable 
barium sulphate. 

Tlie dogs used ivere of various breeds and sizes so that the figures reported 
represent a good cross-section of what one might find in studying the gastric 
emptying time in the average laboratoiy animal. 

Summary . — The emptying time of the stomach ivas determined in a series of 
50 dogs. A total of 540 tests was made. The average emptying time of the 
stomach for the dogs was 6.47 hours and the average for the tests was 6.54 hours. 
The variations were between 5.41 and 8.20 hours, respectiveljL The emptying 
time of the stomach of each individual dog remained strikingly uniform from day 
to dajL It is felt that these figures will be of interest and of aid to other v'orkers. 
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Though the patient showed no obvious cliange la her condition follouing ndmi'^sion, she 
died suddenly on the third day 

Autopsy bindings — Slight pitting edema was denionstraWe in the lower portjons of the 
legs Examination of the thorax showed both visceral and parietal lasers of the pericardium 
to be studded with frin, translucent, grayish nodules, measuring up to 1 mm in diameter 
Similar deposits were likewise present on the pleura, some of these were largo and plaque 
like, measuring up to 0 5 cm across A few of these nodules were also found throughout 
the middle lobe of the right lung The peritoneum was everywhere smootli and glistening 
The mucosal surfaces of stomach, small and large intestine, and bladder, showed a diffuse 
scattering of small, gelatinous nodules similar to those seen on pericardium and pleura The 
liver, spleen, and 1 idneys presented no gross evidence of amyloid disease 

Wowhero could anj suppuration or other lesion be found to account for the amyloidosis 

Seart There was marked enlargement affecting all chambers, the heart measuring 
14 by 11 8 by 7 cm The entire pericardial surface was studded with the readily palpable, 
grajish nodules described above The myocardium was firm and waxy in consistency and of 
fered increased resistance to the knife The wall of the left vcntTicie measured up to 2 3 cw 
in thiclmess, and that of the right up to 0 5 cm The muscle was reddish brown in color and 
the cut surface was cvciywliere occupied by minute, glassy, gray areas many of which pro 
traded slightly above the surface Several portions of muscle were dipped in iodine In a 
few moments these areas became mahoganj brown in color, giving the surface a stippled ap 
pearance Beneath the endocardium of all chambers were many fine shotty nodules Similar 
deposits were present along the free margins and over the auricular surfaces of the tricu«pid 
valve Those on tUo mitral valve were fewer in number but distributed in like fashion On 
the pulmoaarj valve these were wliollj confined to the ventricular surface and on the aortic 
valve to the free margins The great vessels presented no gross evidence of amyloid change 

Miaroscopio J^zaminatton — Heart There was extensive replacement of myocardium 
throughout by amyloid deposits which formed roughly about CO per cent of the total area of 
heart muscle as scon in the sections The distribution was both patchy and diffuse in char 
acter Many of the patches were extremely large, some of them occupyung several low power 
fields In none of these were muscle fibers completely lacking, all of thorn containing a few, 
more or less isolated strands They were quite irregular in shape and none was defimtely 
delimited All shaded off gradually into the Ie<5s affected zones No areas were uninvolvod 
Thin bands of amyloid penetrated between the individual muscle fibers Many of the masses 
were small, rounded, and more or less sharply delimited Some contained in their centers 
small venules which seemed narrowed and distorted, others showed no traces of blood vessels 
All, however, formed an expanding mass which pushed aside and compressed the nearby muscle 
cells The nodules on both the pericardium and endocardium were made up of irregularly 
lamellated masses of amyloid covered on their free surfaces by endothelium The deposits 
on tho valves were similar in appearance 

Sections stained mth Sudan III showed a scattering of fine fat droplets distributed 
diffusely 

lAtngs The deposits of amyloid were found in the alveolar walls which were so greatly 
thickened that in some places groups of the alveoli were collapsed TJie nodules on the pleura 
were similar to those on the pencardinm The peribronchial lyonph nodes were almost com 
pictoly replaced by dense, homogeneous amyloid containing a few collections of anthracotic 
pigment 

Gasirointestinal Traci Everywhere the submucosa was occupied by small, irregular 
masses of amyloid, some of which surrounded and almost occluded the blood vessels 

No amyloid was present in liver, spleen, kidneys, or any other organs 

Casc 2 — Clinical History — Tlie patient, a woman fifty nine years old, came under the 
care of Professor Duncan Graham at tho Toronto General Hospital on Oct 1 1934 She 
had been well until four months previously, when she noticed that an unusual amount of walk 
mg caused slight swelling of her feet At first this was present only lato in the day, and 
was relieved by a niglit s rest In tl e three weeks before admission, the swelling was present 
constantly, and it gradually increased m extent About the same time as the onset of the 
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isms. This diiBculty was overcome, however, by the use of washed organisms 
suspended in physiologic saline solution. 

Cultures were groum either in liquid, or on solid media for the usual period 
of time. The organisms were then removed from the media by washing with 
sterile physiologic saline solution, in the case of the solid media, and centrifuged, 
or by centrifugation if liquid media were emplojmd. They Avere then resus- 
pended in sterile physiologic saline solution, aseptic technic being observed in 
all operations. Unless othenvise indicated, this technic ivas employed through- 
out the tests described below. 

BACTERICIDAL ACTIVITY OF DIOTHANE SOLUTIONS 

To 5 c.c. quantities of diothane solution of 1 per cent concentration was 
added such an amount of suspended organisms, treated as described above, as 
would be equh-alent to 0.5 c.c. of a tiventy-four-hour broth culture. After vari- 
ous intervals indicated in the table, transfers Avere made to F.D.A. formula 
nutrient brotli. Readings ivere made after seven days’ incubation at 37.5° G. 


Table I 

Bactckicid^vl Actwity op Diothane Solution 



i TIME OP EXPOSURE IN MINUTES 

ORGANiSiE 

5 

10 

15 

30 

GO 

120 

240 

B. coli 


- 

- 

- 

- 

- 


B. typhosus j 

1 

- 

- 

- 

- 

- 

- 

Sarcina lutea 

- 


— 


- 

- 

- 

Staph, aureus \ 

+ 

+ 

+ 1 

- 

- 

- 

- 


1 time op exposure in hours 


1 

2 

4 

8 1 

24 1 

48 

96 

B. suhtilis 

+ 

+ 

+ 

+ 1 

+ 1 

+ 

+ 


It wUl be noted that Avith the exception of Staph, aureus and B. sultilis, aU 
of the organisms, comprising a representatiA'e group such as is usually recom- 
mended for testing the efficacy of bactericidal substances, Arere killed Avithin 
fiA'e minutes or less. In the ease of Staph, aureus, killing was accomplished only 
after exposure for thirtj' minutes or longer. In control tests, it had been shoAAm 
previously that the strain of Staph, aureus used Aims such as to resist the action 
of a 1 :60 phenol solution for a period of fiAm minutes. 

Preliminary tests indicated that diothane solution Idlled B. suhtilis, hoAV- 
eA'er, microscopic examination of the cultures employed proA'ed them to be free 
of spores. When older cultures were used IdUing Avas not accomplished CA^en 
after exposure of four days or longer to 1 per cent diothane solution. 

Assuming that there might be a difference in the killing poAA^er of diothane 
solution against spores in the AA’^et state as compared AA'ith similar cultures which 
were dried, small amounts of washed B. suhtilis organisms were soaked into 
small sterile squares of filter paper. These Aimre then dried at incubator tem- 
perature for ninety-six hours in sterile Petri dishes. Several pieces of the paper, 
containing the organisms in dried form, were introduced into the 1 per cent 
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intervontncuHr 'leptum showed the most extenswe involvement of all The papillary muscles 
^%cre «iimiKrlj infiltrated but with the exception of a few «maU patches in the aortic valve, 
none of the valves contained amjloiG Neither pencarclium nor endocardium possessed the 
nodules «50 prominent in Ca^e 1 The few deposits <ieen were flattened and related to con 
tiguous masses in the underljmg in>ocardium 

In Sudan preparations extenane fatt\ degeneration of muscle was noted, many of the 
fibers being almost obscured bj mjrnds of tmj fat droplets Tins condition was much more 
marl cd here tli in in the prcMous case 

The larger coronarj ves^icls were unimoUed «avc for a few small areas m the adientitia 
Some of the small artenolcs showed a mild degree of sclerosis 

Aorta No amjlmd deposits were found 

X«iicr There was nnrl od alteration of structure due to extreme chronic passive con 
gcstion Alan^ of the Iner cells had di‘*ippeared and the remainder weic peppered with 
fine droplets of fat The amjloid deposits were located chicflj in the outer portions of the 
walls of the large \e<5'5els A number of small masses were “cen in the portal areas with a few 
thin strands passing toward the central veins between the liver cords 

Spleen The splenic pulp was diffusely infiltrated with amyloid Many of the cells 
weie completely destroyed and the rest wore represented bj pjknotic nuclei Most of the 
nnlpighian corpuscles had disappeared and the remainder showed up as small collections of 
lymphocytes, each surrounding a compressed, distorted vessel The accessory spleens pre 
vented the same picture 

Kulneps A few patches of amyloid were scon in the walls of the larger \essels 

Adrenals Both glands showed hca\y amyloid deposits chiefly m the medulla and inner 
layers of tho cortex 

None of the remaining organs revealed any traces of amyloid 
DISCUSSION 

These two eases possess a number of fcatnics in common Both occuiTed 
m middle aged ttomcn whose past history was fiec fiom an\ cluonic illnesses 
In both, the symptoms suggested caidiac failnie presumably from sclerotic 
heart disease, and the clinical and laboiatoiy findings supported this diagnosis 
Both appaicntly died of heait failure In neithci could be found any adequate 
explanation foi the deaclopmcnt of am\loidosis The hcaits wcic enlarged, 
though unfoiUmatch a stiict comparison cannot be made as tlieio is no record 
of the weight in the first case Larsen'^ stated that all eases rcpoitcd pievions 
to his had had atiophic hearts Since then, Budd,*® and Peila and Gross® 
have recoided eases in which the heart x\as hypeitrophicd 

Considerable difficulty was experienced in obtaining cliaiactciistic stain 
mg reactions in paraffin sections of the hcait With Congo red the amyloid 
stained in a pale and patchy fashion Much better results wcic seen in sections 
of spleen and Inci in tlie second example The fact that m atypical amyloidosis 
thcie maa be failnic of the usual reactions was emphasized b\ Liibaisoh'^ 
Another possibility is suggested In the experiments of Smetana,^® who found 
that recently foimed amyloid showed up only after intia\cnons injection of 
Congo red 

A number of important xarmlions were also noted The distiibution of 
the lesions outside of the heart was quite diffcient In the fiist case these wcic 
found in lungs, pleura, and snbmucosa of gastrointestinal tract and bladdci, in 
the second, the spleen, Iner, and adrenals were affected 
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cated lethal, or merely inhibitory action. The following Tables III and IV pre- 
sent the results in condensed form. 

In the tables, the minus sign (-) indicates death of the organisms, the plus 
sign (-f) indicates groudh, while the letter “i” indicates that the organisms are 
inhibited only. It will he noted that the diothane solution is most active in the 
acid media and in all instances was less active in those media possessing the more 
aUialine reaction. It will also be seen that in the acid media all of the organ- 
isms with the exception of B. siibtilis were killed wlien such media contained as 
low a concentration of diothane as 1 part in 400 parts of broth. C. dipMheriac, 
B. typhosus, and Sarcina lutea were readily killed, while B. subtilis was not 

Table III 


Bacteriostatic Actiittv of Diothane in Broth of pH 6.S 


CONCENTRATION OF 

DIOTHANE IN 

BROTH OF ORIGINAL 
pH OF 6.8 

pH 

1 

B. TY- 
PHOSUS 

1' 

B. COLI 

STAPH. 

AUREUS 

B. SUB- 
TILIS 

s. 

LUTEA 

C. DIPH- 

THERIAE 

YEAST 

PENICIL- 

LIUM 

1: 200 

5.6 


_ 

_ 

i 


_ 

_ 


1: 400 

5.9 


- 

— 

i 


_ 


— 

1: 800 

6.4 


J. 

i 

i 


— 


_ 

1: 1,600 

6.4 


+ 

i 

i 


— 

- 

+ 

1: 3,200 

6.4 


+ 

+ 

i 




-f 

1: 6,400 

6.0 

+ 


+ 

4- 


-- 

+ 

-I 

1:12,800 

6.8 

+ 

+ 

+ 

+ 

1 + 

+ 

+ 

-f 


Table IV 


Bacteriostatic Acthtty op Diothane in Broth op pH 7.8 


CONCENTRATION OF 
DIOTHANE IN 
BROTH OF ORIGINAL 
pH OF 7.8 

pH 

B. TY- 
PHOSUS 

B. COLI 

STAPH. 

AUREUS 

B. SUB- 
TILIS 

S. 

LUTEA 

C. DIPH- 
THERIAE 

YEAST 

PENICIL- 

LlUil 

1: 200 

5.6 


- 

- 

i 

- 

- 

- 

- 

1: 400 

6.6 

- 

•I 

- 

+ 

- 

- 

- 

- 

1: 800 

7.4 

•f- 

-1- 

-I 


- 

- 

- 


1: 1,600 

7.6 

-I 

+ 

+ 

+ 

- 

- 

4- 

+ 

1: 3,200 

7.6 

+ 

-I 

a. 



-f- 

-I 


1: 6,400 

7.8 

-f- 

*r 

+ 

+ 

+ 



-f- 

1:12,800 

7.8 

-1- ' 


+ 

+ 

-1- 


+ 

, + 


killed in broth containing diothane to the extent of 1:200. It was significant 
that the grmvth of B. subtilis was readily inhibited in broth containing as little 
as 1 part of diothane to 3,200 parts of broth. It was found further that broth 
containing varying amounts of diothane is lethal and stronglj’ inhibitory to the 
strains of j^east and molds employed in the tests. 

The change in reaction in the media following the addition of diothane is 
noted bj' the pH values recorded in the second column. 

CONCLUSIONS 

It must be concluded that while a 1 per cent diothane solution is rather 
strongly bactericidal against most of the organisms usually employed to meas- 
ure such activity, since it does not kiU B. siibtilis spores even after contracted 
periods of exposure, it may not be considered to be “self -sterilizing.” How- 
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OBSERVATIONS ON THE NOKMAE EJfPTYING TIME OE THE 
STOJUen OR THE DOG, USING A JIIXED MEAL* 


Edwatd j Van Lterc, D , G Crislcr j\I D , \nd I A Wiles M S , 
Morgantow N, W Va 


I N 1933 Van Licre and Cnslei' made a prchminarj repoit on the normal emptj 
mg time of the stomach of the dog Dming the past two oi three jeais con 
siderablo moie data has been obtained m the couiso of espeiimcntal nork on 
Aarious conditions influencing the cniptjing time of the stomach “Wo feel that 
these data, camhined with those published m the pieliminary report, will con- 
stitute fairly accurate figuies, which maj bo of aid to other uoiKeis studjing 
gastric emptjing time, particularlj m the dog 

Methods — The standai d meal used in all of these studies consisted of 40 gm 
of hamburger, 10 gm of diied gioimd biead, and 50 c c of milk Fifteen 
glams of baiium sulphate uere added so that the gastric contents could be seen 
uith the fluoioscope The constituents of the meal uoie thoroiiglilj mi\ed, and 
the animals weie fed at the same time each moniing The animals weie kept in 
a quiet room, ficc from e\tianeous influences, and iieio tethered to a cham about 
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THE POSSIBLE IMPORTANCE OP MEDIUMS CAUSING SURFACE AND 
SUBSURFACE GROWTH OP PATHOGENIC FUNGI TO THE 
DIAGNOSIS AND TREATMENT OP DISEASE^' 


John W. Williams, M.D., Boston, Mass. 


I N ilY work I have found that solid mediums may act consistently in two ways 
Avith reference to growth of pathogenic fungi. They may produce a pre- 
ponderance of either surface or subsurface growth.^- - Workers are familiar 
with the fact that there is a A'ariahle amount of subsurface grovdh in the case of 
certain organisms. In mediums of pH 5.6 containing 1 per cent cysteine-cystine 
as the source of nitrogen and 4 per cent dextrose as the source of sugar, growth 
is predominantly subsurface, while in similar mediums wdth peptone substi- 
tuted for cysteine-cystine, it is predominantly surface. About a month after 
good subsurface grovdh had been obtained on cysteine-cystine, in most in- 
stances by pouring over the surface a thin layer of Sabouraud ’s medium, previ- 
ously subsurface organisms grew on the surface. 

The folloAving pathogenic fungi and two nonpathogenic saprophytes, 
Lichtliemia sp. and ScopnJariopsis hrevicmdts, Avere studied: Acliorion 
sclwenleinn, Acladiuni castcllani, Candida Candida, Endodennophyton indicum, 
Endodermopliyton dermatitidus, Epidermophyton cruris, Ejndermophyton 
inguinale, Epidermophyton mibrum, Glenospora Gammeli, Geotrichum Bach- 
mann, Indiella americana, Microsporon Audouini, Microsporon felineum, Micro- 
sporon gypseum, Monosporium apiospermum. Monilia albicans, Oospora humi, 
Sporotrichum Schcncldi, Trichophyton balcaneum. Trichophyton craterifonne, 
Trichophijton decalvans, Trichophyton gramclosum. Trichophyton gypseum, 
Trichophyton gypseum-asteroides, Trichophyton gypseum-lacticolor. Trichophy- 
ton interdigit ale. Trichophyton japonicuni, Trichophyton louisianicum. Trichophy- 
ton niveum. Trichophyton purpureuin. Trichophyton sidfureum, Willia anomala. 
In order to obtain subsurface growth these organisms were incubated for forty 
days on mediums consisting either of hydrolyzed hair (Difeo Laboratories pre- 
pared it for this Avork) 1 per cent or cj'steine hydrochloride Eastman 1 per cent, 
dextrose 4 per cent, agar 1% per cent (pH 5.6). The groAvths Avere then over- 
laid Avith several millimeters of Sabouraud ’s proof medium and reincubated for 
forty days. The incubations took place at room temperature in diffused light. 

Of the 34 organisms, Sabouraud ’s medium failed to bring four to the sur- 
face: Endodermopliyton tropicale, Candida Candida, Trichophyton balcaneum, 
and Willia anomala. It is possible that in these instances the organisms Avere 
dead or that the medium AA'as too hot Avheu poured OA^er them. In some instances 

■From the Homberi? Memorial InCrmary, and Department of Biology and Public Health, 
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BACTEKICIDAL AND BACTERIOSTATIC PROPERTIES OF 
DIOTHANE SOLUTIONS* 


E G Gcrave, PhD , ai,d R Y Gottschall, PhD , Cincinnati, Ohio 


OINCE 1930, ■svhcn the preparation of diothanc was first described by Rider, ^ 
^ a number of papers have been published treatmg its chemistry, pharmacol 
ogy, and clinical uses Diothanc, a local anesthetic, is the hjdrochloiide of 
piperidinopropanediol di phenjlni ethane 

For clinical purposes, diothanc is usually employed as a 1 pei cent solu 
tion, -uhich represents near satiuation Becai^c of its tendency to precipitate 
from Its solutions as the fice base, piperidinopropanediol di phcnjlui ethane, 
it is ncecssan that considerable care be gi\cn to its preparation, particularly 
with respect to adpistmcnt of pH The solution must be stored m special non 
alkaline glass containers piofciably of P>tc\, oi of similar brand 

Due to the fact that diothanc solution is frequently admimstercd b> injec 
tion, the question of proper means for its sterilization is impoitant Adequate 
sterilization may be achle^ed b> boiling, since it Ins been shorvn that heating to 
boilmg tompGiaturc foi moderatclj prolonged periods of time did not alter its 
activity as determined bj phjsiologic tests* Tlie degree of decomposition result- 
ing after boiling for periods as long as eighteen hours, as measuicd b> its aniline 
content,* was verj slight 

As a result of cariying out stculitj tests on diothane solution sterilized by 
\arious means, it uas soon leaincd that in 1 pci cent concentration it possessed 
considerable bactericidal actnity and that nciker solutions were ^elJ strongly 
bacteriostatic Further woik indicated that this actiMty \Nas even more pro 
nounced than first described m earlici pubbcations * ® 

"When the preliminary woik on this phase of the problem vas earned out, 
it was noted that considerable clouding occurred whenever even small amounts 
of broth cultuie "were added to diothanc solutions It vas learned that this v-as 
due to the piecipitation of tlie fiec base as a result of a change in the pH fol 
lowing the addition of tlic more alkaline biotli culture In preceding papers, it 
was reported that diothanc solutions possessed comparatnclj Ion killing poners 
against ceitam oiganisms notablj Staph awexts It is now Iniomi that this nas 
due, in part at least, to partial macti\ation of the diothanc solution by the addi 
tion of alkaline biotli cultures 

Attempts to buffer the ^a^l 0 us media used in growing the test oiganisms, or 
to adjust such cultures aftei giowtli took place, proted unsuccessful In older 
to prc\cnt subsequent clouding by this means, it was necessary to adjust the 
pll to a icaction ■which plo^ed to be incompatible with the giowth of the organ 

■From the Biological Laboratories of the Wm S Mcrrell Companj 
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THE QUANTITY OP IODINE IN THE THYROID GLAND OF THE 
RABBIT AND THE INFLUENCE THEREON OP A DIET OP CABBAGE^ 


Audrey "W. Downs, M.A., M.D., D.Sc., Edmonton, Alberta, Canada 


'^HE purpose of the investigation reported here was to establish the amount 
A of iodine in the thyroid gland of the normal rabbit and the proportion of 
iodine to the weight of the gland, and to compare with this the iodine content 
of the thyroid glands of rabbits fed for vaiying lengths of time on a diet consist- 
ing almost exclusively of cabbage. At the same time the effect of the cabbage diet 
on the physical condition as evidenced by bodj”^ weight was noted. 

Various investigators have reported the development of simple goiter in the 
rabbit apparently as the result of a cabbage diet. Webster^ recorded some very 
striking results from which the conclusion is drawn that cabbage gro^vn in cer- 
tain localities and at certain seasons, particularly during the winter, contains a 
goitrogenic agent that is much more powerful to produce goiter than is a diet 
that is deficient in iodine only. The suggestion is made that the cabbage depletes 
the iodine store of the thyroid gland and that this may be due to a reducing 
agent acting on the oxidation-reduction systems of the body and causing an 
increased demand for thyroxin to activate oxidation. iMcCarrison^ reported the 
incidence of goiter as 38.9 per cent in rabbits fed on a mixture of winter cabbage 
60 parts, sorghum 20 parts, and whole wheat 20 parts. In rabbits subjected to 
insanitary conditions and the same imperfect diet as before, he states that goiter 
developed in 88.9 per cent. As the Edmonton district of western Canada has 
long been regarded as an area in which goiter, particularly of the myxedematous 
tjToe, is prevalent, and as cabbage is a much used food, it seemed desirable to 
studj’ the question of a possible relation between cabbage in the diet and the 
occurrence of goiter. 

For our experiment the diet employed by \Vebster in the article prcviouslj^ 
quoted was adopted. This provides for each rabbit : cabbage 250 gm. daily, oats 
50 gm. weekly, and haj’ 20 gm. wceldy. Control rabbits were fed on full rations 
of oats, turnips, carrots and haj-. Cabbage was excluded from the food supplied 
to the control animals. All the food used was grown localljL The animals were 
caged in pairs and the environmental conditions were the same for all. The 
total number of animals used was 81, of which 48 were given the cabbage diet 
and 33 were used as normal controls. The length of time the experiment lasted 
in individual cases varied from four weeks to twelve, klost of the determina- 
tions were made after four-, eight-, and twelve-'week periods Yoth a few at tlie 
inteiwening weeldy intervals. The procedure was to weigh the animal, to 
examine it for any e\ddenee of goiter bj’’ palpation, and to start it on either the 
cabbage or the control diet. At the expiration of the predetermined number of 
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diothane solution After thoroughly agitating the paper in tins solution, trans 
fers were made to sterile broth In all cases the oiganisms tieatcd in this man 
nei survned exposure equally well foi peiiods of foin days, oi e\en longer 
The culture of B siiMilis used in the tests described in Table I contained 
numerous spores 


rUNGICIDAL ACTI\IT\ OP DIOTHANE SOLUTIONS 

Information regaidmg the killing pouei of diothane solutions against molds 
and jCTsts is desiiablc Accordingly, its action ivas tested against a cultuie of 
yeast, tuo strains of Penicillmm and one of Aspoigilliis Each of these organ 
isms had been isolated from the laboiatorj and ^\ele fiequently found as con 
taminants in other materials 

Suitable amounts of the cultuies were inoculated in 5 ec quantities of 1 
per cent diothane solution and aftci the mtervals noted, tiansfcis neie made 
mto sterile bioth Toi the molds, Sabouraud’s medium Mas cmplojed, and for 
the yeast, dextrose brotli Mas used Readings Mere made aftei one Meek incuba 
tion at 25 to 30° C 


Table II 

Fungicidvl AcTima of Diotuane Solution 


OPOANISil 



TIME OF EXPOSLPF : 

[N nOUFS 



1 1 

2 

3 

4 

8 1 

24 

48 

Penicillmm 



- 

_ 

- 

- 

_ 

Penicilltum 

+ ^ 

+ 

— 

- 

- 1 

- 

- 

Feast 



- 

- 1 


> 

- 

Asper^jillus ntger 

+ 

1 + 


+ ' 


- 

- 


It was found that each of the stiams of jeast and molds Mas killed after 
eight hours’ exposuie to a 1 per cent diothane solution, the yeast being more 
readily killed than the others Previous micioscopic examination showed that 
the mold cultures contained numerous spores 

BACTERIOSTATIC PROPERTIES OP DIOTH VKE SOLUTION 

In spite of the possession of a latlicr limited bactellcld^l actnitj, it iias 
found that diothane solutions arc strongly bacteiiostatic In tlic tests to be 
described a larger number of oiganisras was emploj cd, including in the group 
several pathogens In oidei to leam something of the possible difference in 
activity at different pH values each lot of media Mas divided in tMO paits, one 
of which was adjusted to pH of G 8 and the othei to pH of 7 8 As might be 
anticipated, the grcatei amount of piccipitation occiuied m those lots of media 
having the more alkaline reaction 

Begmnmg Mith an aqueous solution of diothane of a concentiation of 1 200 
or 0 5 per cent, \arious dilutions mcic prepaied bj adding calcuhfcd amounts 
to sterile media Inoculations Mere made directlj mto the biotlis thus pro 
pared The tubes mcic CNammcd foi gioivtli aftei sc\en dajs’ incubation 
From those tubes shoMing no gioMlh, transfers Mere made mto stciile broth m 
order to determme Mhethcr lack of bacterial deiclopment m tlio first tubes mdi 
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The amount of iodine in the thyroid gland of the normal rabbit averaged 
0.033 mg. The maximum quantity in one gland was 0.071 mg. and the minimum 
0.013 mg. In the ease of the rabbits fed on cabbage, the highest average iodine 
content, 0.062 mg., occurred in those that had been given the restricted diet for 
four weeks. Tlie maximum in this group was 0.075 mg. and the minimum 0.037 
mg. The rabbits maintained on cabbage for eight weeks showed an average 
iodine content of the gland of 0.038 mg., with a range from 0.041 mg. to 0.030 mg. 
Where the cabbage diet was continued for twelve weeks, the amount of iodine 
in the thyroid averaged 0.031 mg., with 0.062 mg. and 0.011 mg. at the two ex- 
tremes. It will be obseiwed that the range is almost the same in the two groups, 
control and cabbage. The maximum quantity found in one gland is almost the 
same in the two groups and the minimum is likewise practically the same. 

The rabbits that had been on cabbage for four weeks yielded the highest 
average weight for the dried thju'oid, the highest average proportion of weight 
of dried gland to body weight and the highest average total iodine. The average 
iodine content of the glands of these rabbits is nearly double that of any other 
gx’oup, but when expressed as a percentage of the weight of the gland, it is the 
lowest of aU. It is possible that this is evidence of the existence of goiter and 
even of a goiter-producing action on the part of cabbage. When it is observed, 
however, that rabbits subjected to a diet of cabbage for longer periods show 
thyroid glands that in size, proportion to body weight, and iodine content are 
practically identical ivith those of animals maintained on a full diet, it seems 
necessary’ to conclude that, even if the cabbage was a causative agent in the de- 
parture from normal observed, the disturbance was a temporary one. 


Table II 


- 

AVERAGE BODY 

WEIGHT AT DEATH 
GRAMS 

AVERAGE WEIGHT OP 
THYROID ON REMOVAL 

milligrams 

PROPORTION OP 

THYROID TO 

BODY WEIGHT 
% 

2 o 
§02 
''0 5 

M P S 
2^0 

K p 3 

w va 

> &. £1 

O 

PROPORTION OP 

DRIED THYROID TO 

BODY WEIGHT 
% 

AVERAGE 
total IODINE 

milligrams 

proportion OP I 

TO WEIGHT OP 

DRIED THYROID 




Controls 




4 wk. 

22C0.0 

622.5 

0.028 

100.2 

0.0044 

0.033 

0.033 

8 wk. 

2033.0 

773.0 

0.038 

113.7 

0.0050 

0.032 

0.028 

12 wk. 

2417.0 

300.0 

0.012 

92.5 

0.0038 

0.035 

0.038 




Cabiage 




4 wk. 

2271.0 

1785.3 

0.079 

512.0 

0.0226 

0.062 

0.012 

8 wk. 

2003.0 

1435.7 

0.072 

106.9 

0.0053 

0.038 

0.030 

12 wk. 

1806.0 

569.3 

0.032 

117.7 

0.0005 

0.031 

0.026 


SUMMARY 

' 1. The average amount of iodine in the thyroid gland of the normal rabbits 
studied was 0.033 mg., the average weight of the dried gland was 101.6 mg., and 
the iodine content equalled 0.033 per cent of the gland by weight. 



GEn^VE aOlTSCHALL BACTERrCIDVL PROPERTIES OF DIOTHANE SOLUTIONS 2G7 


e\er, ftom a consideiatjon of the foiegoin" results it is at once appaient that a 
3 pel cent solution of diotiiane, once stciilized bj boiling, is well preserved and 
will remain stciile if oidinaij. aseptic technic is obsei\ed duimg the removal 
of small amounts of the solution fiom its containci 

It IS reasonable to assume tint such Inctciia, with the exception of spore 
bearers, as mav become aecidentall^ introduced into the solution will be lolled 
within an houi or so The lesults with the molds indicate that a longer period 
0 ^ exposuic will he icquiied to kill them 

SUMM \RX 

1 Diothanc solution in conccntiation of 1 pei cent is stionglj hacteiicidal 
against the moie common contaminants with the exception of suhtths and 
probablj other spoie foimers 

2 In concentration of 1 per cent diothanc solution will kill a resistant 
strain of Staph mucus within one hmii, and B typhosus and B coli within fi\e 
minutes 

3 The spoies of B suhtihs will losist the aetivitj of 1 pei cent diothanc 
solution for foui da-ys oi longei 

4 B suhtihs IS inhibited in broth containing diothane in concentration as 
low as 1 3200 

5 Molds and -v easts aic killed b\ diothinc solutions 

6 While strongU bactcueidal against manj organisms, diothanc solution 
may not be consideicd to be ‘‘self stcnlmng” because of its weak action against 
B suhtihs spores 
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The number of pollen grains collected during this intenml was determined by 
counting the grains contained in an area one inch square on the slide. Daily 
logs of the pollens collected at the dilfeient stations uere kept and charts of the 
findings made. 



Chait 1 


Chart 1 is a rehet map of the city of San Diego and its immediate environs. 
The locations of the four pollen collecting stations are indicated on the map. 

Chart 2 compares the total pollen counts from Slay to November, 1934, at the 
four stations. At all stations the slide facing nest contained the greatest num- 
ber of pollen grains nitli rare exceptions; the slides facing south, north, and 
east contained the next largest numbers in the order named except that during 












WIITUMS MroiUMS CVtSING GPOWTIl 01 PVTlIOCrMC lUNGI 2G9 

the gro\\tlis seemed olmosl ns pi of use as on Sabouiaud’s pi oof medium Tins, 
howcNCi, IS not to be expected since the lutr of babourand’s is onh a fc\\ milli- 
meters deep 

TIic ability of the Siboiiuuul s prool mednini to attinct oiganisms fiom the 
subsurface suggests its ])olcntial u^c in paths to lit placed ou aieas of cluonic 
disease nilh sc\oial objects in \ic\\ Tirst, it might sene to attiact the ctiologic 
agent to the surface Second, if an antiseptic ucic ineoipoiatcd in it, it might 
not onh attiact to the suifnec but kill Third it might attiact oigamsms to the 
surface so that m aicis fiom i\hich tultuies hut been piCMOush negatue, 
diagnosis might be made ^Vhon unde, tlic applications slionld be Kept moist 
either bj co\cnng them \\itli adhtsuc oi olhei means Kilhci the liquid medium 
can be used, oi the solid medium mcmpoiattd in small gauze sponges The 
mcduims should he stciihzcd 

It is possible that othci mediums than Sibouiaud s mmht be moic pioficient 
S ibouraud’s m m\ cxpcncnco hoMtvei pioduces as aciial pc of gro\\th as anj 

The difficultj aMth icfeicnec to antiseptics wlicic chiouic lesions aie bclo^^ 
the superficial laNcrs is appaient \in method which would efiicictitl^ dis- 
lodge organisms located deep might pro\c effectue h\ allowing lethal anti- 
septics to contact thorn 

The ejstemo c>stinc mediums illow subsuiface uiowth to a depth of usuallj 
not more than 1 cm *• = The depth with icfcroncc to piopoitional concentra 
tions of c^stc^lc cystuic in the skin ma^ help explain chronicite in skm dis 
cases With reference to baeteua oui results ha\c not been enlightening 

REFFRFNCES 

1 Willianu, J V Irua«uene'« of Skm Infectioru Cau«ctl l>\ Pathogenic FunRi and Sub 

surface iM\colmm, tcicntc 83 lo i» tv i « « 

2 IdoTii Subsurface Qrouth of Patliogcnic Funpi on Hair, Pig Skm and C^stemc Cystine 

JCediunu, Arch Dermal S. ‘^\*ph In pre- 
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Chart 5 



nnu'Ns Qi’WTiTi 01 iodim iv Tinnom oi wn 271 

^^ccKs the animal n.is ncjfrlici), iollttl i.ipidh- In (lie mlulation of dilorofoim 
\aiioi, ami tlic IIi.mouI i-cnm\C(l Thp dand was duid Iitlnctu filtci pnpeis foi 
(i\i iniinilis and noid'cd It nas linn diied .it a lompciatnio of 100° C fot 
foil\.cidit llon^^ and loniiRlmd SuhMiniuilU all the dmds ncic dticd asani 
jn the o\on as hefoi<‘, sun^rlKd and tin iodine tonfinf of tacii nas dtfcimnied 
It niipfht bo noted that as a pulnninais iiitasinc tcsls ncie made as to tlic 
best nas to Kill the itdibits It nas loiind in tins lase nheii the necK blon nas 
eniploscd that all the tissues of tin imK imliuline' tin thsioid dond, neio 
tlieicbj lendeied (ongestid 7 be "1 mil nas iisiialK found enaoiftid nitli blood 
nlieii death nas jiiodutcd In tins im ms but this nas not the case nlicii ebloio 
foiin nas used ^ 

Itl.sl I Ts 

The enntiol aiiiinals slioned a fiim m nudit up to eidit necKs, but those 
Kept foi tnehc nieKs shonetl an insnrndnant loss iii nemlit The cabbage 
labbits, on the eontiiiis , shnned in iiKid loss of nembt (7'ablc I) All the labbits 
used neio .toinifi adult nnunals and liltiis niu dnided, so lai as possible, be 
tneeu the two mam niomis In van of Iho otiici timbiifrs, tins loss of ncigbt 
IS to be lecatded simpis asesidimi ol inanition 


1 nil I I 
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Jt<)l 0 
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Little impoitancc can be atladicd to the ncistbt of the fiesli tlijjoid The 
amount of natei m the gland is sen saiiabic Tins is exemplified bj om iccords 
of the indn idual glands nlneli show a loss of ncigbt nlicn diied fiom a minimum 
of 50 2 pel cint to a maxiimim of bOO (lOi cent in the contiol gioup and fiom 
57 4 pel cent to S4 3 pci cent in the enbbagc gioiip When the ncigbt of the 
flijioid gland that has been diied is tompnied nitli bodj ncigbt, it is found to 
constitute fiom 0 0038 pei cent to 0 0005 pel cent in all gionps, cabbage and 
eontiol, except the one cominisiiig animals in untamed on cabbage for four ncAs 
In tins group the aiciage ncigbt of the diicd tlnioid and its pioportion to body 
Height aie imieli gieatci than iii am otliei giouji, cabbage oi contiol Tins is 
due almost entneh to one gland, nliieh Ii id a neiglit nlicn diied of 1,504 9 mg 
The method cmplmed to detcimiiie the iodine content of the thiioid glands 
anahzcd nas dcseiibed In Remington, JleClcndon, \on Kolnitz and Gulp = In 
connection with these analj ses the follon iiig comment should bo made A soinec 
of erroi in the eolonmetric detci mination of iodine is the \aiiation of the latio 
of iodine in the caiboii tctiacliloiide to the iodine m the natei The amount 
of iodine lemaimng in solution in the natei \aiies nith the concentration of salts 
in the water In these anaijscs the conccntiation of salts vaiicd nitli each run 
and since the effect of the x'ariation nas not detemnned, an eiroi nas mtro 
duced 



VAEIATIONS IN THE BLOOD CHOLESTEROL OF MAN OVER A 

TIME PERIOD" 


Purcell 6. Sghube, M.D., Boston, Mass. 


TT HAS been pointed out from time to time that single duplicate estimations 
of any chemical compound or element in the body fluids are not representa- 
tive; that under various conditions, artifically or naturally induced, the chemical 
equilibrium of the body alters itself, this state of affairs occurring even under 
basal conditions. 

Thus, the lipids in the blood of man and animals have, in general, been 
considered to be variable, such variability being strongly altered by the inges- 
tion of food. These statements have their origin in worl;: done years ago, for 
instance, by Ahlfeld^ wlio noticed tliat the serum of an animal becomes definitely 
milkj’- after a meal rich in fat. In more recent years, while it has been slioAvn 
that such a lipemia occurs in carnivorous animals after intensely fat meals,“'°’ 
it has not been demonstrated to be true for herbivorous animals, and practically 
not at all for man.°'^' 

Man and Gildea,'- evidently feeling that in tliese experiments the relation- 
ship between the weight of the individual and the weight of tlie fat administered 
had been neglected, noted that an alimentary lipemia could be produced in man, 
provided 3.5 gm. of fat per kilo of body weight be given. The 3 ' also found that 
a smaller ration containing about 0.5 gm. of fat per kilo resulted irr variations 
which were unreliable. Boyd“ pointed out that these experiments indicated 
that well over 200 gm. of fat must be taken by a man at one meal in order 
that an alimentary lipemia might be produced; and since a irormal person 
under normal conditions and doing a moderate amount of muscular work con- 
sumes much less than 200 gm. of fat at one meal, or at three meals for that 
matter, it was highlj’^ improbable that in such a marr an alimentary lipemia 
ever occurred uirder rrormal coirditions. Then BojM proceeded one step further 
and in attempting to discover whether or rrot there was anj'^ variation in the 
concentration of blood lipids irr man during a twentj'-forrr-horrr period, found 
!rut slight variations. The deviation per person per day for free cholesterol 
was 6.5 per cent and for ester cholesterol, 7.2 per eeirt. The variation irr blood 
cholesterol from one person to arrother per tweirtj'-four-hour period he found 
to be two to three times as great as the average variation per persoir per daj'. 
Burger and Somacli^ obtained similar results for total cholesterol in the whole 
blood of man during a similar period. 

Thus, for a man consuming three ordinary meals per dajq there is no exist- 
ing erddence that anj^ marked alteration in the blood cholesterol would be found 
for any given twentj'-four-hour period. It is the puiTrose of this paper to extend 

•From the Psychiatric Clinic, Boston State Hospital. 

Received for publication. March 13, 193G. 
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2 The avenire niiiount of mlmo in the tlnroirl sHiul of rabbits Kept on a 
iliet of cabtnKp foi four weel s \\ is 00b2 m ' , tlie a\ei weight of the dried 
gliiid uas ’tl2 0 mg , and the iodine tonti iit enii illed 0 012 per cent of the gland 
In woiglit 

.1 T?al)bits mainlaiiiul on a dut of tabbige foi pciiods of eight and twelve 
weehs had tlnioid glaiuK tint in ‘»i7e md amount of iodine contained were the 
same as those of the coutiol animals 

4 Ttabbitskept on a diet eonsislmg aliiiist excUisuch of cabbage nnariablj 
lost weight 

T!ie loiliiK cktornun itinn< rij rti I m tl >« | \ r \ rt link In Mr T L Cnun'i, ^Yho'!e 
‘I^skHdco is gnmfiitk nctnonk 

Our tlianbs arc tcnkrcl to tho Cirn ^ f rj r tion < f New ^orli for a grant to defray 
the expen'os of t! i*! re earcli 


ni 1 1 BrNcr'i 

1 Metster, 13 Studies m the. I tiolo^\ anl Nnure of Simple Goiter as Produced Fvpen 

monlalb m Palibitv Tran Vm \ » ''tu h Coitor p 12, lO”! 

2 McCarricon, P 1 ool an 1 Goitre lint M T 2 t”! I'l''*' 

3 Pcmington, R I aroCIcnloii J 1 \on 1\ Imtr II anl Culp P B ’ll e Betcrmination 

of Tract. s of Iodine It Inline m SfiuH (^inntitKs of TloToid find Other Tissues, J 
\Tn Cliem ^oc 62 aso \ ) a 


THE POEEEN CO^TENT OF THE AIR OF SAN DIEGO, CALIFORNIA* 
Ct utt L SfLiri, SID FA CP, Sw Dirro, Cull 


Wmi Tiir TiciiMcii issisTiNcr oi Mrs IlrLr\ McMichael 


A KN'OWLEDGE of tlie pollen conicnt of the tu of n gnen locAity is cssen 
tnl foi the intelligent stud\ ,nnd ticatmcnt of nllcigio diseases associated 
with pollen sensitization in tint loealiti This is particular!} tiue of Soutlierii 
Califomn Iioctuso of the discrsiti of \cgctation and the influence upon it of 
the cliimtie conditions peciilni to tint pnit of the count!’} 

In order tliat we might hue a (nsis upon whicli to work m the tieatmcnt 
of these conditions m San Diego, a stud} of the pollen content of the air of 
that cit}, extending otei a peiiod of two and one half leais was made Slides 
for the collection of pollen grams a\cic exposed each da} at the Clinic station 
during this time Fioin Ma} 1 1934 to No\ 1 1934 pollens were collected 
at (hrcc additional stations in the cif}, these stations repiesenting, as far as 
possible, the a at} mg topographical cliaiactcristics of the different sections of 
the city At each station, foiii slides were placed in upright position, each 
slide facing one of the four points of the compass so that pollen was collected 
from all directions A shelter to pi of cot the slides fiom ram but open on the 
four sides w as proa ided Each set of slides w as exposed foi tw eiitj foul hours 

■Prom the Reel Stcaly Clinic 
RcceUed for publication March 12 193G 
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the winter inoiitlis tliere were frc(|ueiitly more pollen grains on tile slide facing 
north tliiin on the one fiieing soutli As migiit lie expected, the pollen content 
of the air was lowest at Sunset (Ihffs wlneh is situated on the ocean. It is inter- 
esting In note that the eoiint was giciitest at the .stations located in the central 
(Clinic) and soulliern (Logan Heights) portions of the cit}', even tliough the 
western (State College) station is eoiisiilerahh farther inland. 



Okarts 3 and 4 sliotr the daily total pollen counts at the Clinic for the mor- 
phologically distinct groups of pollens and the daily hourly wind velocity, 
rainfall, noon temperature, percentage of sunshine and relative humidity for 
the city for the years 1933, 1934, and 1935 (to May, 1935). 

Chart 5 gives the pollen counts of the cypress, oak, cottonwood, and olive 
trees for the years 1933, 1934, and 1935 (to May, 1935) at the Clinic station. 

Knowledge of certain mcteorologic data concerning San Diego is essential 
to the intelligent understanding of these charts. The daily variations are re- 
corded graphically. They may he summarized and amplified as follows; 
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STUDIES IN BACTERIOPHAGE® 


III. The Significance of Tests for the Inhibition of the Bacteriophage 
Phenomenon by Human Serum 


Helen Zaytzeff-Jern, M.D., and Prank L. IMeleney, JI.D., New York, N. Y. 


INTRODUCTION 

O UR combined clinical and laboratory experience vith bacteriophage has 
shoivn ns clearly that there is a definite relationship between the presence or 
absence of lysis in the test tube and the favorable or unfavorable action of bac- 
teriophage in the patient.^’ “ The treatment of certain cases yielding organisms 
resistant to bacteriolysis met ivith complete failure, while those which yielded 
susceptible cultures generally responded favorably. However, some of these 
cases failed to respond to the phage treatment. In an attempt to explain the 
discrepancies, we have studied the effect of the different substances, such as 
serum, pus, tissue extracts, etc., with which bacteriophage comes into con-' 
tact when introduced into the lesion. The present paper concerns itself with 
the inhibition of bacteriophage by serum. 

LITERATURE 

Gratia^ in 1921 observed that human serum contains a substance which 
neutralizes the Ijdic effect of bacteriophage on bacteria in the test tube and of- 
fered this fact as the possible explanation of certain failures in phage therapy. 
In 1925, however, Wolffs failed to confirm Gratia ’s findings. On the otlier hand, 
in 1928, RosenthaU reported that he had found that the serum of patients suffer- 
ing from recurrent fiu’uncles or severe carbuncles, contained an inhibiting sub- 
stance, demonsti-able in dilutions as high as 1-2000, which was not found in the 

•From the Bacterioloffic^il Research Laboratory of the Depaitrr'i*"t of Surgery. Qollege 
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THE DOCTOR AS SCHOLAR 


Bdavard Podolsky, M.D., Brooklyn, N. Y. 


T he contributions of tlic medical man to pure sdiolarsbip have been of the 
highest order. Together with the doctor of divinity the doctor of medicine 
helped to keep the flame of learning alive during the Middle Ages, and in the 
centuries folloAving added much to its luster by many significant contributions 
to almost every branch of pure scholarship. 

Among the fii’st of the medical scholars AA’as Thomas Linacre Avho lived from 
1460 to 1524. He began his education at Oxford University and continued it 
at the ancient University at Padua, Italy, from Avhich he received his degree in 
medicine. Upon his return to England he distinguished himself as a physician, 
and when Heniy VIII became king, Linacre Avas appointed as one of his physi- 
cians. Dr. Linacre enjoyed a large medical practice in London and numbered 
many prominent persons as his patients. 

But medicine ivas not the only thing that interested Linacre. He was A’ery 
much interested in religion and receii^ed priest’s orders. He then restricted 
his medical Avork and devoted more of his time to scholarship. He Avas the 
founder of the College of Phj^sicians AAdiich Avas incorporated in 1518. Linacre 
was its first president, and he retained this office until his death. He aided the 
UniA'ersities of Oxford and Cambridge in scholarly research as Avell as in the 
matter of monetary gifts. He AA'as one of the first of the great English 
seholai’s. 

A contemporary of Linacre Avas John Caius (1510-1573) Avho Avas bom at 
Nonvich and studied at Gonville Hall, Cambridge. Like Linacre he Avent to 
Padua to round out his education. Here he came in contact Avith the leading 
medical lights of the time, Montanus in medicine and Vesalius in anatomy. He 
became a veiy close friend of the great anatomist and lived in his house for 
eight months. 

His career seemed to parallel that of Linacre AAoth remarkable fidelity. 
Upon his return to England he became physician to EdAA^ard VI and later to 
Queen Mary. His practice Avas enonnous and he became wealthyL He never 
married, and for this reason determined to deA’ote his AA-ealth for the encourage- 
ment of seholarship. In 1557 he obtained royal permission to refound Gonville 
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ihisloianJedge one step fmfhor, ic, to deteimnic the \ariataoii of blood choles 
terol m man consuming three oidinarj meals per daj o\ci a senes of ■rtceUj 
periods The importance of claiifymg this aspect of tlio pioblcm of cholesterol 
metabolism is self e\ ident 

PBOeCDURE 

The mdiudnals used in this woik were on a faiily staiidaidized hospital 
diet Ail Mere males The age range Mas eiglitccn to thirty file yeais The 
body habitus was clmicallj detcimmed as pjiniie 5 and asthenic 5 The bloods 
Mere obtained in the mommg, once a neck and Mhilc the individuals MWe in 
a fasting state The method of estimation ot the Wood cholesterol lias a modi 
lieation of the HfyeistVaidell’-' in Mhich the total cholcsleiol Mas determined 
on niiole blood The pioeedutc mos earned out upon the blood immediately 
upon its MithdraMOl Each cholcstciol tstiination Mas peiloimed in duplicate^ 
the aierage result being used in each instance and cvpicssed as milligrams of 
ciioiesfcrol per 100 cc of mIioIc blood The normal laiigc foi tins method as 
determined bj Schuhe’' and tahiiig into consideration the error of the method, 
is 100 to 200 mg of ejiolesteiol pei 100 c o of Mhole blood 

BESUI TS 

The cholesterol estimations "ere pcifoimcd upon ICO samples of whole 
blood, one sample per week on ten individuals, oici a poiiod of four months 
The changes in the concentration of the eholcsteiol in each person is shown jn 
Table I Tlie total range, mean value, and the mavimum and minimum deviation 
fiom that value are IikCMise sliown m Table I 

The total eholestoiol in the whole blood for the group of cases varied from 
100 to 198 mg with a mean value of 147 mg This range and mean are entirely 
Mithin the limits of normal for the method used, vs Sehiibo’' has shown Over 
the time period of four months used in this studv, the blood cholesterol in the 
individual ease was found to fluctintc in quantitv somoviliat This fluctuation 
in successive vveeks may be marked (73 mg in Case 1, sixth to seventh vveek) 
or practically immeasurable (1 mg in Case 10, eleventh to tviclftli vieek) lYhcn 
the fluctuation of eiioiesterol is studied in the individual case as related to the 
mean value in that ease, the fluctuation is less marked (from a maximum of 
+44 to -3 mg to a mmimum of +19 to ±0) H these values cm he taken as 
representative, then it can be said that in the individual case the total blood 
cholesterol can vary in qnaiititv from week to Meek when the differences of the 
successive values aie studied, ovci a range of 0 to 73 mg , or ovci a lesser range 
of 19 to 47 mg if each value is studied in relation to its individual meau value 
Such variations still permit the ciioiesfcrol to remain vnthin the limits of 
normal, for in no instance, icgardlcss of fluctuation, did the hlood cholesterol 
dciiate from the range iihich vias normal for the method 

DISCUSSION 

Tins studv exiuints seici.ii interesting facts (a) Wlien a large gioup of 
total oholestcrols is estimated over a number of m celts in the bloods of normal 
individuals, the range of these values and the mean is within the normal range 
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One of the earliest contributions to literaiy scholarship was made by Eobert 
AVatt (1774-1819). He ivas bom on a farm near Stewarton in Ayrshire and 
graduated in arts at Glasgow. For awhile he acted as parochial schoolmaster, 
but he was verj- much interested in medicine and returned to Glasgow to enter 
upon his medical studies. In 1799 he became a Licentiate of the Faculty of 
Phj'sicians and Surgeons. In the same year he began general practice in Paisley 
where he remained for eleven yeai-s. In 1810 he obtained his M.D. 

Dr. Watt was a promoter and the first president of the Glasgow Medical 
Society. In 1816 he was elected president of the Glasgow Philosophical Society, 
and in the following j^ear his health became so impaired that he withdrew from 
medical practice. 

He then left Glasgow for Campvale Avhere he entered upon his studies in 
literature. Here he conceived and carried out his great work the Bibliotheca 
Britavnica. His health grew steadily worse and he died in 1819, with the 
Bibliotheca practicallj’- completed. 

Dr. Watt’s great achievement, the Bibliotheca Britannica; or a General In- 
dex to British and Foreign Literature, was completed five years after his death. 
It was a monumental aeliievement for one man. It is the first great biblio- 
graphic work of modem times. It consists of four large quarto volumes. The 
first two contain the names of more than 40,000 authors, nnth brief summaries 
of their works. The second part contains all the books mentioned in the first 
part, arranged under subjects. 

Another doctor who contributed much to literary scholarship was Peter 
Mark Roget (1779-1869), the son of a French pastor in London. He graduated 
in medicine at the University of Edinburgh at the early age of nineteen, but he 
continued his studies in London. 

In the year 1805 Dr. Roget was appointed a physician to the Manchester 
Infirmary, and in this capacity he also became one of the founders of the Man- 
chester Aledical School. Three years later he removed to London where he en- 
gaged not onl}' in a verj' extensive medical practice but in other activities as well. 

In between office consultations and calls at his patients’ homes. Dr. Roget 
made a veiw thorough investigation of the water supplj' of the metropolis at the 
request of the government. He also invented a logo-logarithmic slide rule which 
won for him election to the Royal Society. In time he succeeded Sir John 
Herschel as secretaiy of this society. During this time he also MTote a Bridge- 
water treatise on Animal and Vegetable Physiology Considered With Reference 
to Natural Theology. This work attained great popularity and went through 
many editions. Dr. Roget was also one of the founders of the University of 
London. 

The general pubbe remembers Dr. Roget not for the many accomplishments 
during his lifetime, but for one single literary production. This is the world- 
famous Roget ’s Thesaurus of English Words and Phrases. He wrote this book 
after 1840 when he retired from professional practice to devote himself to this 
work exclusively. 

Roget ’s Thesaurus went through 28 editions during his lifetime, and what 
edition it has reached at this date, almost a hundred years after it was first pub- 
lished. I do not at the moment know. It has been a steady seller and is still as 
popular as ever. There is not a writer or editor of English anywhere in the 
world who has not heard of this work or who has not a copy on his desk. 
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and tJic mean lange for total blood ehoJosteiol as estimated bj the given metliod 
(b) When the total blood cliolesteiol is estimated and consideied onlv in the 
individiiai case ovci a seiies of vveeKh inleiv ds, the lange contmiies within 
the limits of noimal but the mean value foi the individual imv vaij quite a 
bit (e) When the langc of total chohsfciol m ludniiluil casts is compaicd, 
it IS found that these uiclividinl laiiges mu vaiv maiKtdlj , although lemammg 
withm noimal limits (d) When tliu meins of the blood cholesterol of the 
individuals aie compaied, it is found tint llicit is a laiige of vaintion of 35 mg 
(e) The ago of the individuals in this soius npp luiitlv did not affect the choles 
teiol, and (f) no coiielation could bt estabhslud between the bodv tjpe and 
cholcstciol noi vaiiation of chohstiiol It is fniU lealizcd tint foi (o) and (f) 
the numbei of cases is small and th it a atei mmiboi might show something 
of significance It is the purpose heie to p7,sint the factual observations 

Since it has been lathei eoimlnsmlv shown bv Man and Gildca that in 
oidei to produce an alimentaiv li]Kmu m excess of 200 gm of fat must be 
fahen bv an individual at one meal and since these induidnals eeifamh never 
appioachcd this figiuc in a total of thut nnals pei dav, it is highh impiobable 
that the lipm in the food had auv thing to do witli the van itions obsened Fiu 
theimorc, on a diet such as the above Hovd and Bingci and Somach found 
that an increase in blood cholcstciol winch is significant docs not occur 
Theiofoio, such vauations as have been found will have to be explained in 
some other waj 

The diffeiencc in quantitv of blood cholesterol in diffciciit noimal individuals 
at the same time can only be cxphinod at tlic picscnt on tlic basis of individual 
peculiaiatics in handling the cholesterol in the blood, even though it be within 
noimal limits at all times The fluctuations in the blood cliolesteiol fiom weeb 
to week can be explained at tlie piesent onlj upon the same basis It is highly 
piobable that the ebb and tide of the blood cliolesterol depend upon the needs 
of tlic bodv for it and upon tlie flnclinting ability of the oigans of cxeietion to 
retain it in the blood sticam These, howevci, aie mcicly coniechues and 
should, in our piesent state of knowledge of cholcstciol metabolism, be legaidcd 
as such 

suJiw \n\ 

In this studj It has been shown that ovci a time period involving weeks 
a The blood cliolesterol in diffcicnt individuals fluctuates along different 
patterns 

b The blood eholcsteiol from week to week con change ovoi a lange oi 
0 to 73 mg 

c The blood cholesterol when consideied in lelalion to its individual mean 
over a long time peiiod fluctuates over a langc of 39 to 47 mg 

d TKeic IS certain ebbing and flowing of the blood cholcstciol which is 
always within normal limits, which cannot be cvplnined bj nnj knoini rncclnn 
ism, but which must be attiibuted to unexplained occasional changes in the 
fat metabolism of this or tiiat pci'son 



LABORATORY METHODS 


A PEECISE SILVEE IMPEEGNATION METHOD FOE BLOOD CELLS"- 


Harold Gordon, il.S., M.D., Louisville, Ky. 


1\/r ANY problems in hematologic morphologj' and differentiation remain nn- 
solved because of limitations in our teehniclial methods. Similar prob- 
lems in other fields of histology have been cleared up by the use of silver im- 
pregnation methods. It is, therefore, surprising to find that silver impregnation 
has had only limited application in the field of hematology. 

EhineharP' = impregnated eiythrocj-tes with silver and studied their hemo- 
globin content. His method also is suitable for the impregnation of nucleated 
blood cells, but the technic is too complicated to lend itself to wide application. 
Dawson^ applied the formidas devised by Cajal and da Fano, to the study of the 
reticular granules and segregation apparatus of erythrocytes. These methods, 
however, are not sufficiently exact to yield standard results. Tomita, Kawabe 
and Yuba^ and Perez Ara® also used silver to impregnate blood cells, but their re- 
ports are not available to me. The following method has been in use for some 
time. It is relatively simple and yields uniformly precise results. 

METHOD 

Preparation . — Blood films, bone marrow smears or “touch preparations’’ 
from marrow, spleen, or lymph nodes are made in the usual manner and dried 
in air. These maj' be stored for an indefinite period, if kept free of dust, with- 
out impairment of the subsecpient impregnation. Because cover slips can be 
stored in smaU cardboard containers which arc easily numbered, it is more con- 
venient to make the smeai’s on cover slips than on .slides. 

Fixation . — The preparations are fixed in 10 per cent formalin (4 per cent 
formaldehyde) which need not be neutralized. Fixation is complete in a few 
minutes and is followed by a wash in water. 

Mordanting . — The fixed smears are mordanted in 2.5 per cent aqueous solu- 
tion of ferrous ammonium sulphate (ii’on alum) for ten minutes. Mordanting 
may be prolonged almost indefinite!}’ without apparent interference with the 
subsequent impregnation. The mordant is followed by thorough washing in 
four changes of distilled water. 

Coating . — The cover slips are dipped in 1.0 per cent aqueous solution of 
gelatin, to 50 c.c. of which are added two drops of 2 per cent aqueous sodium 
carbonate. This protects the smears during impregnation and prevents the 
deposition of diffuse silver precipitate while the preparations are in the silver 

•From the Department of Pathologj'. School of Medicine, University of Louisville. 
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serum of persons fiee of infection Ijatei, Kosenthal** found that results obtomed 
nhen lie mixed serum \Mfh phage fiist and then added the bacteim wejc often 
drfeent from those obtained when he mixed the seium i\ith the baetona fet 
and siibseqnenf 4 added the phage Inhibition of b sis sometimes took place hy 
one method and not b\ the othei He toueJuded fiom tJiese tests that m the 
first instance the serum direcU> nculidliztd the btic agent ulide m the othei 
it inditectly inhibited the lysis bj' lemlering the bittezii icsistant The first 
effect ho named ^'dueet antiphage,” the second, "‘indirect antipliage ” Rosen 
thai stiessed the importance of direct antiphago and suggested “autohemo 
therapy/’' stating that this caused the direct antiphagc to disappear from the 
biood nov,ei.ci% he did not present am expejimcnta] data m siihsinntiatJOB 
of tins statement 

In 1928, Baiga' lepoitcd 4 casc^ of fnilme of bactciioplnge tieatment jn 
patients "whose organisms were susceptible to (he phige m the test tube, but 
who^e serums were found to contain an inhibiting substance actue in dilutions 
up to 1-2000 

In 1030, Raiga* enlaiged upon his iuomous lejioit and attempted to coTictate 
the lesults of lus thciap'^ A\ith the presence of the antiphagc This author 
foiiowed Rosenthal in distmguisliinff two Kinds ot antiuhages calling them the 
antiphage of bacfeiial icsistance (indirect of Roscnthil) and tlie antiphage of 
bacteriophage inactuation. (direct of Roscnthall After conclatmg his tests 
with the cluneal lesuUs, Raiga, in contradistinction of Rosenthal, concluded 
that the antiphage of bacteiial icsistance (indirGctl WdS of importance while 
the antiphage of bacteriophage inactivation (direct 1 which hp encountered m 
practically e\ciy case, was of no significance Beside the staphylococcus 
antiphage of bacterial rcsisfance, Raiga found that man\ sciums also had 
hemolytic streptococcus antiphage, which seemed to him to haic consideialAc 
chuical importance Ratga did not state his method for determining the presence 
of these antiphages in this report, but latci publications indicate that he used 
the method of RosentJial at the beginning of the stiid> and that oi Sertielatm 
In. 1931, EigUcii and Fischei'" studied 80 seuims of suigioal patients, and 
found staphylococcus antiphage in every case 

In the same sear, Applebaum and klacNeul^* icjioitcd that piuulcnt e^ 
dates, blood, and blood serum excited a maiKed inhibitory influence on the 
lytic action of the staphvloceus bacteriophage Tliesc authors were the hrst to 
suggest that any gucu smum might alter the lytic effect of phage in xarying 
degrees when plae^d in contact with different stxauis of bacteiia 

Xn X93I, Gratia and Atutsaais'® and Atutsaais'" extended then woih and 
found that while seium had an inhibitory action, on. the phage, this action was 
usually transient, for ly sis f recpientH took place in the second tw ciity foui liours 
They also ohseiied that a seium which pievcntcd the action o£ the phage on 
Std-phyXococcus aw cits, did not affect the action of phage on SinpJtyiococciis aibns 
Colvin'^ (1932) found that scinm would sometimes inhibit the action of 
phage m high dilutions when the concentrated serum faded to inhibit 

How may the variable lesults of these different aiitliors be loconciled'^ X)if 
ferences in tcchnic undoubtedly explain most of these variations, for there was 
no unifomity m the potency of the phages, the age or concentration oi smiwi. 
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batli. The excess of gelatin is alloived. to drain off and the cover slips are hrieflj' 
dipped in distilled valer. This washes awaj^ some of the gelatin, leaving only a 
thin film. 

Impregnation . — The diammoniosilver hydroxide solution of Kubie and 
Davidson*^ diluted with an equal amount of distilled water is emplojmd : 

To 5 c.c. of 10.2 per cent aqueous solution of silver nitrate, add strong am- 
monium hydroxide solution until the precipitate of silver hj^droxide is just dis- 
solved. Then add 5 c.c. of 3.1 per cent aqueous solution of sodium hydroxide and 
just dissolve the resultant precipitate with a drop or two of strong ammonium 
hydroxide. Dilute the diammoniosilver hj^droxide solution to 100 c.c. ivith dis- 
tilled ivater. If kept in a well-stoppered brown bottle, this solution •«’ill keep 
for a week or two. The smears are impregnated for five to fifteen minutes, using 



Fig. 2 — Spirillum Hecurrentis. Blood Him of mouse experimentally infected T%ith African 
recurrent fever. Magnification X2000 (approx.). 

a covered dish. Following impregnation, the preparations are rapidly washed in 
hot distilled water (60° C.) to remove the gelatin. 

Reduction . — The silver is reduced in alum-formol solution : 10 per cent 

formalin 90 c.c. and 2.5 per cent iron alum 10 c.c. Reduction is complete within 
a few seconds and is followed by a thorough wash in water to remove all trace 
of alum. The smears are then dehydrated in alcohol, cleared in xjdol and 
mounted in balsam. 

RESULTS 

All the cells are impregnated. The eriTlirocytes have a finely granular 
cytoplasm and take a faint brown color’. Some of the erythrocytes stain more in- 
tensely and have a coarselj* granular, slightly reticulated cj’toplasm. These 
probably are young red blood cells. The nuclei of the normoblasts are heardlj 
impregnated and appear black. The cjdoplasmic ring surrounding the nucleus 
of the micronormoblast takes the light bi’own color of the matuie ei'jthiocjte. 
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Hall Ills Alma Matoi, and llie jnsfidKion non hieimc Ijionn as Ciius Collc<^c 
V neh name it letains to il.o puscnl d „ T»o : oa.s before Ins death iio tms 
elected Picsidont of llic College of Pinsienris fm (lie nmtli time Ho earned 
foiwaid the fflojjotis haddions of Ins illustuons picdoccssoi and fonndet of the 
College, Thomas Ijinnetc 


In the aeflr ]559 Di Cains nas pcisuadcd to accept the aiastej-slip;, of the 
lollcge, midc aacant bj the death at Thomas Bacon Henn VIII had ficcd 
riiglaiid from the Cutlmhc Climeh hut theie ncie maiij a\ho still adheied to 
the Topo, Hi Cams nas suspected at being one of these, and tor tins leison 
he «as not leij popular iiKh the I dlims of the college 

The mnssaeio of St Baitlrolonun aioiiscd indignation all ovei England 
against those IV ifli Catholic Icimn^s iinl i taid was made on Cams honsi wheu 
a eolleetioti of oin.anients used in Catholic idiials was discos eicd His life there 
afte was far flora Jiappj lie coiihibiitcd much to the Icaiaiing of that pcuod, 
parfiouharij to natiual instoi^ 

Among the eailici of the classu il s holais was Hiehaid Ih ad (1673 lu l/U) 
who studied ciassieal htci.alnic and anlnjnities at the Univwsitj of Htricht and 
lafer mediome at the Uiiucisits of I/osdcn whoic a coimtuman hielibald 
Piteairnc, was Piofcssoi of I’hssic Upon icecnmg his niedicii digieo he 
rcliiined to England wlioie ho inactieed at Stepms and hccamo plnbicinu to the 
world famous St Thomas’ Hospital l)i Ifcid was an actyiniilishi cl elasocal 
scholai, and in spite of ins onoimons piailicc found time to encourage classical 
studies and helped m moio piaetical wajs b\ conslantU picsciiting laigo sums 
of monoj’ to promote classical scliolaisinp 


A medical man who attained gicat piommcneo as a Giech seliolai tvas 
Piancis Adams (1796 to 1S61) Ho was boin at Lumph.aiian, Abeidoeiibhue, 
giadnated in aits and studied nicdieiwc at Ahculccii Thou ho went to Eondoii 
where he iccctvcd lus MRCS Upon giadnation be stttlcd down m Baiicliorj 
"hole he spent the lest of lus life 


Hi Adams was \ci> much interested in pine classical scliolaisbip and tians 
Htcd manj of the fiieek waitings into English He was among the fust of the 
dacfoi scholars to rcndei the Grech pin sicians, Hippociatos, Paulns Aegmeta and 
Aietaeiis, into English IIis fame as a classical scholar began to attiact atten 
tiao, and he was offered flic Chan of Giceh in bis own nimcisitt His loae foi 
medicine was so gieat that he coiild not bcai the idea of guing np medical prac 
tire, and foi tins icason lofuscd the piolfei 

John Ereind (1675 172S) was anotliei phjsician who attracted wide atten 
tion b\ Ills fine classical scholaislnp He reeened lus academie and medical 
education at Oafoid Umaeisita In 1704 he Icctuied on cliemistn at lus uni 
lorsity and m the following ^ cai went to Spam as pbjsician to the Biitisb forces 
In 1712 he became an P R S and ten j cars later became a member of Parliament 
for liauuceston 

Soon after he bceamc implicated nr Bishop Atterbuiy’s plot for the rcstora 
*1011 of the Stuart familr and was committed to the Towci ot Eondon in 1723 on 
a charge of high treason Hcie be lemaincd for three months, dcioting liis 
*ime to studies^in Latin It is said tint he owed lus freedom fiom the Tower 
*0 Dr Mead, who, when summoned to attend Sir Eoboit IValpole, icinsed to 
Pi escribe for him until he promised to set Premd at liberty 
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A SIMPLE ETHER ANESTHESIA APPARATUS FOR EXPERIMENTAL 

ANIMALS* 


Oram C. Woolpert, Ph.D., M.D., Columbus, Ohio 


IN BACTERIOLOGIC experimejitation on the mammalian fetus we^ have liad 
A repeated occasion to submit pregnant animals to surgical procedures. The 
problem of suitalilc anesthesia has been an important one in this work. It was 
necessary to have a drug -which would not predispose to abortion following 
operative manipulation of the gravid uterus, and which would not impair the 
vitality of the fetuses. At tlie same time it was desirable that the method of 
administration be simple and if possible under the control of the surgeon. Va- 
rious basal anesthetics such as urethane and barbiturates, either alone or ac- 
companied by local anestliesia, were found to depi'css tlie metabolism of the ani- 
mals greatly when given in amounts suffieient to produce surgical relaxation, 
and often confused the results of experimental fetal inoculation. Narcosis ef- 
fected by dropping etlier from a separatory funnel onto a mask gave better 
results, but still left much to be desired. More recently a simple apparatus for 
the administration of ether vapor has been devised and found very eifectii'e. 
Altlioiigh such an apparatus may be in use elsewliere, we have not seen it de- 
scribed. Accordingly we take this means of calling it to the attention of others 
who may be interested. 

A moderate and constant stream of compressed air, either from a central 
supply or from a tank, is admitted into rubber tubing {Pig. 1). This stream is 
divided by a Y tube and connections to pass tlirough water and ether bottles in 
parallel. These may be ordinary glass bottles with two-hole rubber stoppers, 
as illustrated, but the usual gas washing bottles with glass stoppers are better 
because ether vapor slowl}^ digests a rubber stopper. The bottles arc taped to- 
gether to make them more stable. The bottle containing water sJiould be about 
half full, the ether bottle about one-fourth full. The divided currents of air, 
carrying water vapor and ether vapor respectively, are reunited by a 1 tube 
and connections, and the final mixture is released through a glass cylinder into 
which the head of the animal is inserted. The glass cylinder has an outlet oiifiee 
of a size sufficient to permit loose insertion of the animal’s head and a free flow 
of the gaseous mixture. Different outlets are used for animals of different sizes, 
such as mice and guinea pigs. 

^rom the Department of Bacteriologj', Ohio State University. 

Received for publication, Jantiarj- 23. 1936. 
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‘William Alc\andci Greenlull (1814 1894) another medical man who 
attained gieat eminence as a scholai He was bom in London and recened his 
medical education at the 'CJnneisitics o£ O\foid and Pans lie set up in medical 
practice at Ovfoid, and dc\otcd all Ins spare time to the studj of Greek and 
Arabic Among Ins numcious contiibutions to classical scholaiship were a 
Greek and Latin edition of the Physiology of Theoyhihis, a Latin edition of 
Sjdenham’s woiKs and an English tianshtioii of the woiks of Khazes from 
the Aiabic He also contiibuted manj aiticles in Smith’s Dictiona) les of Greek 
and Pomaii Antiquities and Biogiaphy 

Sii Hans Sloane (1660 1753) as well kiiowm as a scholar as a ph 3 sician 
He was boin in County Ho^vn, and studied at Pans and Montpelliei In 1867 
lie went as plnsicnn to the West Indies and in lime became the personal phjsi 
enn of the Govcinoi of Jamaica While in tlic West Indies, he undertook a 
sjstematie studj of the floia and faiiiia ol tint pait of the world, collecting manj 


specimens which he brought back to England 

Upon Ins return to his iiatnc countn he settled in Bloomsburj Square 
and in time acquired a laigc piacticc He mimbeicd manj prominent people 
among Ins patients, Queen Anne among them lie became one of the most lUus 
trious mcmbeis of the Roj al Society and in 1727 lie snccctdcd Sir Isaac b.ewton 

as president which post he held until 1741 , 

Hi Sloane was ^cn gcneious in his bequests to the nced\ Tliroughout 
his life Sii Hans was a tiiclcss colicctoi of ^aluablc specimens of natuial histoiy 
and after his death his famous collections wcie used in starting tlie Biitisli Mu 
seum, which was opened to the public in 1759 -m j 

One of the most famous of modem Oiieiitalists was a medical man, Edward 
Granville Browne (1862 1926) He studied medicine at the Unneisitj of Cam 
bridge Horn which he iceeucd Ins M B Latei he was elected a FRO P but he 
nevei practiced medicine He was moie mtcicstcd m oiicnta ® -ml 

was in medicine lie had a thoiough loiowlcdge paiticnhrh of Pcisian and 
Arabic He letuined to bis nnncrsitj in a tcaeliiiis capaciti, 
cine He became lectin ei in Pcisiaii, and be held tins position wi ^ 
for man, yeais In 1902 be was appointed Sir Thomas Adams Professor of 

Arabic at the Univcisity of Cambridge tuitinns 

To cbemical scholarship doctois baie made nianj impoitant 
It was a phjsician, Di Thomas And.cws, who was the flist ^ 

true nature of ozo^e. pioinig it to be an allatiopic foian o 
Black IS immortalized as the discoveici of latent heat in 1(61 ^ 

originated the tbeoiy of specific beat In 1767 he made the first attempt to in 

date a balloon with hydrogen /-.r-in 1 Q 1 a^ aaLn bnin 

Another notable chemist was Daniel Rutherford 
in Edinburgh and who recened lus medical education at ‘ ™ 
city His thesis foi the M D degree m 1772 was ==‘Snifieant hccause oJ^tlm clear 
distinction he made between carbonic aeid and nitrogen . 

to isolate the gas nitiogcn by burning substances in an enclosed lolume 

haio been of the greatest impoitanco for a great ^ 

a branch of scholaiship which has not felt the hand of the phssician 


7119 Nineteentu Avenue 



MODIFICATIONS IN THE EAGLE ANTIGENS FOR USE IN THE 
COMPLEMENT FIXATION AND FLOCCULATION TESTS 
FOR SYPHILIS, AND MINOR CHANGES IN THE 
TECHNIC OP THESE TESTS'" 


Harry Eagus, j\LD., Philadelphia, Pa. 


A highly sensitized antigen originally described for use in a flocculation 
test was subsequently found to yield sensitive and specific results in a four- 
hour ice box Y^assermann technic described in this Journal in 1934.“ As 
originally described, the antigen was a 95 per cent alcoholic extract of beef 
heart, fortified with 0.6 per cent each of cholesterol and corn germ sterol. It 
has since been found that the antigen is signifieantly improved by using absolute 
instead of 95 per cent ethjd alcohol. In the flocculation test, a troublesome 
ci’ystallization of some of the corn germ sterol, when the antigen is stored at 
room temperature, is eliminated. More important, the difference between the 
opalescence of the negative result, and the white aggregates floating in clear 
serum which constitute a positive result, becomes more sharply defined. 

In the Y’'assermann test, the use of absolute alcohol makes it possible to 
sensitize the extract with 1 per cent of cholesterol, and thus to eliminate the use 
of corn germ sterol for that reaction. The antigen dilution formed by adding 
120 volumes of salt solution to one volume of antigen is homogeneous and 
opalescent, unlike the finely granular suspension of crystals previously formed 
by the antigen containing both cholesterol and corn germ sterol; and negative 
reactions are no longer obscured by the fact that the fine crystals of sterol may 
simulate a haze of undissolved cells. Moreover, unlike the doublj" sensitized 
strably anticomplementary under the conditions of the test to be described. 
Finally, the antigen containing 1 per cent cholesterol is just as sensitive as the 
antigen containing 0.6 per cent each of com germ sterol and cholesterol. 

Several other minor modifications have been made in the AVassermann and 
flocculation technics as originally described. These changes are italicized in 
the following brief description of the tests. 

a. preparation op the basic extract for use in both the wasserjiann and 

FLOCCULATION TESTS 

Fiftj' grams of dried powdered beef heart (Difeo) are extracted for fifteen 
minutes at 30° to 37° C. with 330 c.c. anesthesia ether, with frequent shaking. 
The mixture is filtered with suction, the ether extract is discarded, and tbo 
powder is similarly extracted with a second portion of fresh ether (250 c.c.). 

^rom the Department of Bacteriology, School of Medicine, University of Pennsylvania. 
Received for publication, March 2, 1030. 
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b. The optimxim antigen dilution is that ■\vliicli detects the smallest quantitj"^ 
of reagin, and should he determined once for every lot of antigen hj' the technic 
described in detail elsewhere^ and illustrated in Table III. The optimum dilu- 
tion is usually between 1 :100 and 1 ;200, and a 1 :120 dilution can he used 
routinely as a reliable mean. 


Table III 

Method of Determining the Optimi-.m Antigen Dilution 


AXTIGEX DILUTION’ 

USED IN' TEST 

positut: 

SERUJI 

1:2 

RESULT 

1:4 

OF WASSERMANN TEST* WITH 
S.CME SERUM DILUTF.Dt 

1:8 1:10 1:32 

1:64 

1:40 


* 

+ 

+ 

0 

0 

0 

1:S0 

+ 

+ 

-*■ 

4 

+ 

0 

0 

1:100 


- 

4 

4 

4 

0 

0 

1:120 

4- 

+ 

4- 

4 

4 

0 

0 

1:100 

+ 

-h 


4 

4 

0 

0 

1:200 

- 

4- 

+ 

4 

+ 

0 

0 

1:400 

4 

+ 

4 

+ 

0 

0 

0 


Conclusion: The optimum dilution, that which detects the smallest amount of reagin, is 
approximately a 1:120 dilution. 


•Same technic as that to be described. 

tThese dilutions can be readilj' prepared in sufficient quantity for the entire experiment by 
the following set-up: 

Positive serum, c.c. 4 2 1 0.5 0.25 0.125 0.062 

Salt .solution (or negative serum) 0 2 3 3A 3.75 3^9 4ai 

Final dilution of positive serum 1 1:2 1:4 1:8 1:16 1:32 1.64 


c. Method of dilution; Tlie required amount of 0.85 per eent salt solution 
(c.g., 120 volumes) is poured slowly into one volume of antigen. The dilution 
should he opalescent, liut homogeneous, and should contain no visible granules. 
Two-tenths cubic centimeters of antigen usually suffice for 50 routine serum 


tests. 

2. Preparation of Human Scrum and Spinal Fluid.— The clear serum is 
inactivated at 56° C. for twenty minutes. The native amboceptor for sheep red 
blood cells often present in human serum can be removed by adding 0.1 e.c. of 
a 50 per cent washed suspension of sheep cells to 1 c.c. of inactivated serum, and 
centrifuging out the cells after fifteen minutes at room temperature. An alterna- 
tive method is to add the sheep cells to the whole human blood, and centrifuge 
after fifteen minutes in the ice box. The latter procedure has the advantage of 
simplicity, as it eliminates the necessity of a double centrifuging of each blood; 
it has the disadvantage of causing slight hemolysis. 

The I'cmoval of native amboceptor undeniably results in an increased sensi- 
tivity; but it is a perhaps unnecessary complication if a flocculation test is car- 
ried'out in parallel with the TTassermanii. since the flocculation test ensures the 
detection of practically aU serums which might be Wossei-mann negative because 


of their high content of native amboceptor. 

Spinal fluid does not contain either native coniplemcnt or amboceptor in 
simiifieant concentration, and tliercfore requires neither inactivation nor the 
absoi-ption of native amboceptor. Tlie whole fresh fluid is used as sucli. 

3 Preparation of Complement.— Presh guinea pig senmi, or seimn kept 
overnight on the clot in the refrigerator, is diluted 1:10 by the addition of 9 
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The nuclear pattern of the noiinoblast is "ven clcailj appaicnt The granulai 
ulute blood colls aic just as casilj recognizable as the enthioc\tc series, so 
that all stages of matuiation from mjeloblast to adult polj morphonuclcai is 
easily identified Nuclcai and cjtoplasmic granules also aie picciseh inipieg 
nated and, in all, a sliarplj defined picture of cell size is presented by this 
method After a little c\pciiencc, the otlier defmitne cells of bone maiioi^ or 
peripheral blood aie also easih lecognizcd 


COAIMt NT 

An impoitant feature of tlu, method is its lTbil’t\ Foi this reason the 
time periods foi the ■vaiions steps are not absolute As \Mth almost all staining 
methods, so with this — the technic, once maste>ed ina\ be modified to suit indi 
Mdual taste The peiiod of impicgnation ma\ be lengthened considci ihl\ amUi 
out dangei of oveiimpicgiiation, if the wash following imprognition is length 
ened proportionateh The gelatin film is not readih soluble and a thin film per 
sists Addition of sodium caibonatc to tlie gchfm lendcis tlio httcr almost 
transparent, so that the cells stand out m bold relief Tlie alum formol reducing 
solution has pioaed moic selectue than simple foi malm The alum moidant maj 
be used repcatedl} The solutions aic eas\ to prepaie and the losultant picture 
usefully supplements the aniline djes in common use 


CONCLUSION 

A simple method is described foi the piceisc silvci impicgintioii of blood 
films, bone marrow smeais, or ‘ 'touch preparations” fiom spleen or h mph nodes 
The method may be outlined as follows 

I Smear preparatioae of bono marrow, blood films or "touch preparations” are dnod 
m air nnd fixed in 10 per cent formalin 

3 Sorda “t m2 5 per cent aqueous solot.on of iron alum for 10 romutes or longer 

4 Wasli in four changes of distilled water . 

3 D.p m 1 0 per cent aqueous solution of gelatin to which ndded a drop or tno 

2 per cent sodium carbonate, and drain 

C Wash quickly in distilled water , « „ 

7 Impregnate m diammoniosilvcr lijdroaide solution for v uy Ujop until the 

tate With strong ammonia Dilute to 100 c c wit i is i 

: 

10 c c 

10 Wash in tap water i.„ic.nTr, 

II Dehydrate m alcohol, clear m xjlol and mount m balsam 

references 

1 Ehrnehart, J F Unusual Structures m ^ ^ 

2 Ehrneh'’nTj'“r"'“‘‘rntk^=Sulf^^^ Impregnat.on of Hemoglob.n rn 

Erythrocytes, Folia h““““* of Amohibian Erjthrocjtos to Vital Dyes, 
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outlined in Table VI. The latter need l)e eai’ried out X’outinely only doAVir to 
0.05 c.c. ; but it i.s advisable lo add tbe last three tubes when testing spinal fluids 
containing abnormally Mgh quantities of protein, as sueb fluids may be strongly 
positive. Tile quantifies of complement and antigen are halved in order to con- 
serve spinal fluid. 

Table VI 


SpiUAS, 'Furw) \V.\ssEP.itASK TEvHSie 


1 rON'TROLS j 

1 




th:st 

PROPER 


— 


Spitiwl c.c. 1.0 

0.1 

1 1.0 

O.G 

0,4 

0,2 

0.1 

0.05 

1 - 



Spinal fluid, 1 '.10, c.c. 

- 



- 

» 


- 1 

1 0.2 

0,1 

0.05 

Complement, 1 ; 10, c.c. 0.2 

0.2 

0,2 

0.2 

0.2 

0.2 

0.2 

0.2 ] 

i 0.2 

0.2 

0.2 

Antigen, 1:100, c.c. 


1 0.2 

0,2 

0.2 

0.2 

0.3 

0.2 1 

! 0.2 

0.2 

0.2 


Four liour.-i at 0“ to 5° C., followed by hour at At" C, Add Q.4 e.c. sensitized cells. Read 


after tw enty or thirty minutes at 37° C. 

*Pres)i whole fluid; inactivation of coinpienient is unnCcesgatn-, and amboceptor need not 
bo removed, since neitber is prCBCWt in spinal fluid in significant concentration. 


The entire scries of tests is noiv placed in the ice hex for four to eight hours, 
folloived by one-balf hour at 37° C. Wliilc the tests are in the ice box, tbe 
sensitized cell suspension is prepared aceording to the following directions'. 

5. Preparation of the Sensitized Sheep Ped Blood Cell Snsponsmi . — 
a. The preparation of the stocl: S per cent .suspension; Citrated sheep blood 
(five to ten volumes of blood into 1 volume of 5 per cent sodium citrate) or 
defibrinated blood is washed twice with ten volumes of salt solution. After the 
second washing, the cells are centrifuged in a graduated centrifuge tube until 
the volume of sedimented cells is coustant. Ten to fifteen minutes at 1,500 to 
2,000 revolutions per minute sufftce. The measured volume of cell sediment is 
now re.snspended in 32 volumes of salt solution to form the stock 3 per cent 
solution. Two cubic centimeters of blood usually yield 0.8 c.c. of sedimented 
cells, or 25 c.c. of the 3 per cent suspension, enongh for 30 routine serum tests 


and the necessary controls. 

b. Titration of the rahhit amhoeeptor sfruiu; The technic of the amboceptor 
titration is given in Table VII. In tbe example there cited, a 1 :3,000 dilution of 
amboceptor represents one amboceptor unit. The 3 per cent suspension of cells 
is now sensitized with an equal volume of amboceptor dilution containing 25/2 
xmits (in the example cited, a l'.l,200 dilution). One thus obtains a iVs pei' 
cent suspension of cells sensitized with 2^/2 units of amboceptor. 

c. Chech on the amboceptor titration: The amboceptor titration should now 


be chcchcd by adding 0.8 c.c. of the sensitized cell suspension to one set of conn 
plenicnf controls as indicated nndcr complement control of Table If. This 
control consists of four tubes, containing 1, Mi, and Yi the amount of compic- 
ment used in the test. Since units of amboceptor automatically correspond 
to 2 to 'iYi units of eomplemexrt, the tubes containing 0.4 and 0.2 e.e. of comple- 
ment should hemolvze completely within thirty minutes, wJiile that containing 
013 ec of compleinent should show only partial hemoIy.si.s, and the last tube, 
whieli' contains 0.1 c.c. of complement, should show little or no lysis. Any error 
in the amboceptor titration becomes immediately apparent, and can be readily 
rectified. The suspension is now ready for use and is placed m the ice box until 


needed. 
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The piopoition of ctJJoi 'iiipoi niid aii iii (he finil mixtme is conliolled by 
the one screw clarop on tJjc ethei line If this is opened ^vidcj;^, all of the an 
emient passes tiuoiigh the otUex bottle, due to the Icssci lijdrostatic pies'juie 
of the ethex, fhus piOMdnig a, mavirn'il cthci -vapox conteuL Partial closiue 
of fhe chimp duicles the stieaxn betMceu the two bottles, and the lelatue ilow 
dxrotigh each niai be andged h^ the lelilue rale of bubbling The mixtuie 
?)6 changed almost instantly to one ol pnie au by closing tlie clamp Pbn 
meteis may be inscited in the au and olhci lines loi Qn''ntiiflt 2 re control of the 
mixture, but we ha\c not found tins icfmcnicnt essential 

The appaiatiis ofteib the a(h.tiita?cs of sunplicit> , ar eniate and delicate con 
tiol of the ether ^apol au mixture iinJci ducet Msuabzalion and b\ means of 



Fig- 1 


a single screw clamp, a constant snpplj of fioslv an sMtli the ether ^apo^, and 

contmnoua Msnal ohscrsation of the animal’s condition y™®' 

cylinder The scion clamp maj he steiilizcd oi coicied iMth sterile 

that legulation of the anesthesia may be m the hands of 

emplojed the apparatus only for mice, guinea pi^ and ^ 

be adaptable to any e\peiimcntal annual Its use has gre.i ^ ^ ^ ^ 

penmental worh Anesthesia accidents have been 

aboifions following operative piocedurcs have been consideraply Tcdnecd 


inPPERI^CE 

t O C Bircct Baclonologieal Eaperm.cn, alien on the Inung Manl.no., an FC™, 

Am J Path 10 W, 1530 
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4 per cent NaCl into 1 volume of antigen. If kept in the ice box, this dilution 
I’emains serviceable for at least seven days. Because its sensitivity gradually in- 
creases during the first forty-eight hours, the recommended procedure is to pre- 
pare the dilution at least one day in advance, allowing it to age in the ice box 
for twenty-four hours before use. 

The serum to be tested is inactivated for twenty minutes at 56° C., and 
its volume of the antigen dilution added. Although the test can be carried out 
with 0.3 c.e. of scrum and 0.02 e.e. of antigen dilution, it is more convenient to 
use twice these quantities. The turbid mixture is then shaken for two minutes. 
The incubation period can be adjusted at will to suit the circumstances. 

If a rapid reading is necessaiy, as for an emergency transfusion, the tube 
is incubated at 56° C. for one-half hour. Otherwise, it is incubated at 37° C. 
for four to eight hours. After incubation, the tube is centrifuged at approxi- 
mately 1,500 r.p.m. for ten to fifteen minutes. Three volumes of NaCI N/7 (0.85 
per cent) are then added; i.e., three times the volume of serum used; and the 
results of the test are read. 


In a negative reaction the tube is seen to be homogeneous and diffusely 
opalescent. On shaking, one sees a cloud of tiny refraetile crystals, not visible if 
the tube is at rest. In a few serums, a little sediment may be deposited on the 
bottom of the tube, particularly if it was centrifuged at too high speed. This 
sediment, liowever, is not colierent and completelj' redisperses on mild agitation. 
In a positive reaction, the crystals clump to form coherent, coarse white floccules 
floating in a clear and transparent fluid. There is a sharp contrast between the 
water-clear fluid and coarse floccules of the positive test, and the homogeneous 
opalescence of the negative test. 

One occasionally encounters weak positives, particularly in patients under 
antisyphilitie treatment. Usually, aggregation in such cases is definite; but 
even w^hen tliere is only a slight granular appearance, not sufficiently marked 
to justify a definite reading of positive, a second centrifugation usually enables 
one to evaluate the results in terms of positive or negative. If aggregates arc 
really present, they are throvm doA\Ti in the salt: serum mixture to form a 
coherent floccule at the bottom of the tube, covered by a clear supernatant fluid. 
In a negative result, the cry.stals remain discrete and are not throvm doum : the 
tube remains homogeneous and opalescent. If tiie results caiuiot be read as 
definitely positive or definitety negative, the report is doubtful. 

Although the macroscopic reading is more satisfactory, it is possible to 
read the results by microscopic examination. In a negative test one sees myriads 
of tiny crystals which do not cohere even though thej' are in immediate con- 
tact. In a positive tesf these crystals are clumped in much the same manner 
that red cells are clnmped bj’’ an agglutinating serum, leaving clear spaces 


between the aggregates. 

Reports are made as positive, doubtful, and negative. 

2 The Spinal Fluid Test.— To 2 c.c. of fresh fluid is added 0.02 c.c. of 
the antigen suspension. It is to be noted that the fluid: antigen ratio (100:1) 
is much larger than the corresponding ratio in the case of serum (la: )• 
Th^tests are incubated for four hours at 37° C., centrifuged for ten minutes 
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This IS lepeatcd foi a total of foui extiacUons All tlic cthei oxtincts aie dis 
carded The beef he.ut i)o\\dci is then ^^aslled on the filter luth 100 e c of fiesh 
cthci, thoionghh diicd, and cxtiadid i\Jth 2')0 cc of nhsohitc ctlnl alcohol foi 
three to fi\e d<ns at 20° to 37° C At llie tnd of this time, the alcoliol niixtme 
IS fiUetcd, and the moist poudei is washed with small poitions of fresh absolute 
alcohol until the combined alcoholic exliaet and washinjxs mtasuie 250 cc 

Pol use in the flocculation leattion this basic txtiact is loitificd as heietofoio 
with 0 6 pci cent each of cholcsteiol and cum ‘reim sttiol (G mp: of each stciol 
pci cc antigen) Poi the AVasseiniann test the extinct is toitificd with 
1 pcf cenf c/iolcsiciol (10 nif' pci cc nnliMUj but no coin ixeim stciol In both 
eases, the lequirod amount of stcioI is added to a mei'-uiccl \oliimc of antigen, 
and IS dissoh ed bj boiling 

D TFCHNIC or WASSnRM\NN TLST 

1 Antiffcii — a The antigen is (nthcompfaneiifat >/ m a 1 3 oi 1 G dilution, 
and IS not significauth moic hcmoljlic than puie aUuhol TI\cn lot of antigen 
should be tested once foi tiicse undcsiiahit piopcitics bx the technic dosctilicd 
m Tables I and II 


Tvble I 

AxTicoMcrFMrxTArx TirrvTux or Antiffn 
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suggested a somewhat complicated arrangement, tlie idea of whicli was to make 
the recorded drops displace sodium sulphate in a vessel, thus forcing out a 
sodium sulphate drop which could be recorded electi’ically in the manner de- 
scribed above. This method is independent of the electrical conductivity of the 
fluid and is limited to measurements of the outflow onljv 

The arrangement suggested in tliis paper has the same purpose as Hanike’s 
apparatus. It is based, howevez’, on a dififei’ent principle and is considei'ably 



1 r. Uoconnlr fnr NaCI solution A, Container for liquid 

"P,, ^'p^nni^me niJte IV. Countiiifr uatcli If. Magnet T. 
the drops of which are to be counted P , BaKeiite pi i Mectiode. P-. Lower electrode IZ. 

Constricted glass tube. B, Electrode holdei. upper ciecuou 

Resistance. 


stapler in oonstrnction. It mar be need lor ecmtins drops o£ anv l.qn.d regard- 
less of its electrical properties. The drops can eitlier bo recorded on a kymo. 
„aph or their nnmbcr read directly on an automatic eonntcr. The rrbolc eqmp. 
S can be easily made ont of a bell magnet and an Ingersoll rratch. mounted 
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^olumcs of salt solution If the complement used m tlic tost is a pooled picpara 
tion from 5 oi moie pifjs, it is appiovimateh unifonn m aetuit}, and the ncces 
sitj for a complex and inadequate titnlion ot hcmoljtic actnitj and “fixabil 
itj ” IS eliminated Tlie complement can ah^^■^s bo used m a fixed amount and 
f/tc actual test mixtiuc of nntuyen, sntnn and complement can he set up as the 
first step in the daily pci fonnance of the ^\ assennann leaction While the tests 
are m the lec box foi their piimai\ incubation (vide infra) one can then proceed 
to the pieparation of the sensiti7cd cell suspension 

The use of complement dixcd fioni the frozen staf^' and sealed in vacuo,* 
introduces a mail cd simplification into the tcchnic ^ Because it is 

a pooled prepaiation, it is of unifoim acti\it\ and can be used in a fixed dilu 
tion, and since at retains its full hemohdic aetult^ foi ten months in the ice 
box, the time consuming clioio of fioqucnt blot ding is eliminated 

4 Setting Up the Tests— n Jlontinc scnim tests Jlanj laboiatoiies ha\e 
found it moic comcnient to me 04 ec of each reagint instead of 02 cc as 
origmallj recommended Tlie set up foi the routine seium Wasseinnnn is there 
fore as indicated in Tabic IV 


T\mi n 

Tin Roi riNE Srri m '' \ssipmann Test 


Serum, c c 

Complement, 1 10, c c 
AntiRon, 1 120, c c 
0 85 per cent NaCl, c c 


srruM 

CONTFOI 


02 

04 


00 


TEST 

WTICFX 

rroi EP 

< ONTPOL 

02 01 

00 

04 04 

04 

04 04 

04 

021 Olt 

04 


COMPl>Mr\T fONTFOI 
( IV m PI ir\TE)* 


0 n 
1 1 


01 

11 


Tho tests are pliced at 0» to 5“ C for 4 to 8 hours, folloucO M V aour 

colls aro then added (0 8 cc of a !■/ por cent snspcns.oa), and the results 

after 20 fn *'0 minutes at *7* C 

to-tek'thc tUrallon «.e cccond la IncnMted clone with 

the tests as a check against complement deterioration (see text! 
tMa> be omitted 

b The spinal fluid Wasicmann, and the quantitainc serum test For the 
qinntittitite titiat.on of a Knortn positito sen.m, the sttne test is caiucd out on 
a senes of scum dilutions as outlined m Table V The spinal fluid technic is 

TUME V 

fc/srp miTPATiOX Of \ lv\0\VN P0SlTI^F Sfpum 

QUANTITATUr "W ASSFriilANN TFST FOP TIIF EXACT 

iFST iropri . 



0 2 

OOo 

- 



- 


_ 

04 

02 

0 1 

0 05 

04 

04 

04 

0 4 

04 

04 

04 

04 

04 

04 

04 

04 

0 »* 

O'" 


0 2* 

n 

n‘’5 


‘^erum (xindilutcl), c c 
Serum, 1 20, c c 
Complement 1 10 c c 
V^ntigen 1 120, e c 

Q So per cent NaCl c e — I ' 1 ip,i is m Table IX The tubes arc iiicul ated ami 

Complement and antigen controls d for the routine diagnostic tests (sec 

the sensit.eed cells^n. ded a a,„ad^ desenbedjo^ ^ 

Tible IV and page 04) the sin rune ^ i be 

to a titer of approximateh 0 etc 


•Ma> be omittel 
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ing ivatcli (TF^) are simultaneously operated by the magnet (M). This mecha- 
nism of maldng the contact can be easily demonstrated when the velocity of flow 
is reduced by regulation of the screw clamp (/S'). With a greater rate of flow 
of the salt solution this process becomes too fast to be observed. At the same 
time the duration of the contact becomes smaller which reduces the impulse com- 
municated to the magnet (M). A slower rate of flow is therefore desirable, the 
limitation being that with too slow a flow the beam will not return back to E^. 
The optimum velocity can be easily adjusted by regulating the screw clamp (S). 

For slower counting rates a.c. may be used, but it is, however, by no means 
as reliable as d.c. 



Fig-. 3—JT, Magnet N, Kymograph ivriter attached to the moving part of the magnet. O, 
Copper wire attached to the escapement of the -watch. W, IngersoU -watch. 

The counter operates best when lies above E.., but it will still give satis- 
factory results if the plane of the electrodes is inclined as much as 45°. 

Coimting speeds up to 360 drops per minute can be recorded regardless of 
their size and composition.! 

In order to secure stable conditions, the rate of flow has to be kept fairly 
constant. This can be obtained simply by making the difference in height be- 
tween the reservoir JS and the electrode E^ much greater than the depth of B. 

REFERENCES 

1. Gibbs, O. S.: J. Lab. & Clin. Med. 12: 68G, 1927. 

2. Quoted by Gibbs: Ibid. 


. T ■w'm removed and a thin copper -ii\'irc (O) 

•The balance wheel of The motion of -If can be easily used 

leading out of the watch was ‘‘’the s“S hand wiil be moved by one-half second, 

to move this wire so that for everj punting device. If only the k}-mograph 

tThis limit is mainly due to per minute can be recorded, 

recorder is used a much greater number of drops per mmu c 
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6 The Addition of the Sensitized Cells to the Tests and the Reading of the 
Results — After four to ciglit liouis at 0° to 5° C, the tests are placed m a 37° 
■water-bath foi tliiitj minutes Aftei this secondary incubation, 08 cc of the 
sensitized cell suspension is added to all the tubes, uhich aie then leplaced at 
37° G The antigen control should be eoniplctclj licmohzed m ten minutes, and 


Table "VU 

Techmc or AMBocEPTor TrraATiON 


Amboceptor dilution, c c 
3 % cell suspension, c c 
0 85% NaCl, c c 
Gumea pig complement, 
1 10, c c 


hemolysis after 30 
minutes nt 37“ C 


1 3000 1 

1 1 4000 

t 1 5000 

04 1 

04 

1 04 

04 

04 

I 04 

0 S 

OS 

1 OS 

Oi 1 

! 

0 4 

' 04 

Complete, 

I irtial 

Ip-irtnl 


A 1 3000 dilution therefore representa the roimmal licmolyfic concenlration (cue unit of 
amboeeptor) The 3 per cent cell suspension is now fensitiied ly odamg an equal rolome 
of an amboooptor dilution containing 2V units eg, a 1 UOO 

cited Tho amboceptor titration is cheebea by adding the rens.tizcd ce 1 n»Pcn''on ^ 
lUiTing quantities of complemout (sco feat, page 304) bn amboceptoi 
used i£ It IS so inactive that only the first two tubes of tlie amboceptor titration show 
complete hemolysis — ^ — 

•These amboceptor dilutions are readily prccared ns follows 

1 1000 amboceptor cc 04 on 02 OIS 01 OOS 

bait soluuon c o — “13 o_^ ojl 

F inal - dilution Of • umbooeptor i ' l OOO 1 1S00~ —.000 1 3000 1 4000 1 6000 

the complement contiol, incubated along uitli the tests, should shots complete 
hemolysis in the first tuo tubes after tuenty to tlnity minutes (see piceedmg 
paragraph) The lesults of the tests arc read after twenty to thirtj mmutes, 
whenetcr Tube 2 of the complement control, containing half the quantity use 
in the test, is completely hemoly zed 

If the serum contiol is not hemolyzod, the serum is anf ico.uplc.ncnf m y If 
the serum contiol is hemoly zed, and the other two tubes show no ot idence of 
hemolysis, the result is pos^hve, if either tube shows partial 
result IS douhtful, if both tubes are completely liemolyzed, the result y 

In the quantitative seium test, the lesult is expressed as the '"^>™'m ddu- 
tion yielding a positive result Thus a leadmg o + + + + ± cor ' 

“titer” of 40 to 80, and a reading of + + + 000 eoiiosponds to a sci m pos tivo 
up to a 1 20 dilution, a “titci” of 20 Similarlv, m 

mann, the result may be expressed as the minimum quantity vieldmg a positive 
result 

c TTOHNIO OF mOCOOnATION TEST 

Minor modifications have been made in the 
are italicised rii the following The application of tlie flocculation reaction 

Ota OS ,00 0.0. «00 ol 

eholestcL and com gcim sterol) is diluted by lapidlj blowing 1 3 volumes of 
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centratims »L1 iy empS^rfor tl T' 

Olloo-od drvTn ,I,fS 1 L ““o “'T"’, “<i 

ss.Lr:„'s;3:;-;r ' "" ”« 

adiilfs langing m age from fivcnty to fifty years. Since .sielding iva.s never 
obsenmd m the Wood of wJ.ite patients, thi.s group will not he discussed further. 

The incidence of drepanoeytemia and drepanocytic anemia in negroes has 

nt'nnS“ “^’estigators, all of whom used moist unstained Wood 

piepaiations, or fixed stained Wood smears. SejWenstricker” found that 0 25 
per cent of a group of Georgia negroes showed sickle-cell anemia, and that the 
frequency of true sickle-eell anemia, as compared with the incidence of the sickle- 
eeU trait was in the ratio of one to nine.'" Myamoto and Korh’^ observed the 
siclde-eell trait in 6.3 per cent of a group of 300 southern negroes. Graham and 
McCarty^ reported figures imrying from 5.2 per cent to 7.2 per cent in a large 
group of St. Louis negroes. Lawrence,” working in Nashville, found that 5 per 
cent of the colored population showed the sickle-cell trait. Dolgopol and Stitt”- 
report that the incidence of the sickling phenomenon was 6.5 per cent in the 
negroes at the Sea View Hospital, New York, and 5.2 per cent in a group of 
tuberculous negroes at Staten Island. Leiy” found 5.8 per cent of sielding in 
the negroes at the Rockefeller Hospital. Jlore recently Brandaw^^ reported 
that the siekle-eell trait occurred in 6.7 per cent of a group of 150 negro indus- 
trial workers in Houston. 

From these reports one can say that the sickle-cell trait (drepanoeytemia) 
may be expected to occur in about 6 per cent of a given negro population. In 
our group of negroes the sickle-cell trait was found in 7 per cent when moist 
unstained preparations were studied. In preparations stained supravitally, 
however, the incidence of sickling ivas found to he much higher, as shown in 
Table I. 

Table I 


Percentage or Sickling 


method 

AFTER 12 HOURS 

AFTER 24 HOLT.S 

FJNAL AVERAGE 

"FrpUi, untreated preparations 

5 

9 

7 . 0 % 

Neutral red preparations 

5 

10 

7.5% 

Janus green preparations 

15 

15 

15.0% 

■Rrilli.ant cresyl Wue preparations 

14 

15 

14.5% 

Methylene blue preparations 

14 

14 

14.0% 

Sodium cyanide preparations 

13 

14 

13.5% 



KOLIN tJM\rR‘5Vl 1 1 rClftlCAJj OTOr* COUNTLK 


sor 


(no silt sohitioii IS to he added), and tlic icsults toad In a netjatue vpsiilt, 
t?icduid IS diffiiscfj opalescent, in a po^nfiic icsuU, tht fluid is ^^atel eJen, nnd 
f?icrc IS a tighlh paclvtd lipoid icaum affi^iogatc at the hottom of tlic tube 
Jii a douhfful icsulf theic is onh pailnl aggicgntiou of the eijit-illinc pat 
tides of the antigen susjiensjon 


o sinni\ic\ 

Modifications aic dcseiiKd m tb* fl icnJaJji'Ji and tccbuKs 

pre^tau^h locommeiurcd The jnost nnpoitant ot tlies^' an tUe iisc ot absolute 
msfead of 95 pei cent alcohol in tl l pit mition ot the Insic estiatt and 
changes in the scnsiti/ntion of tins tMisct with sUi )’s 1 oi list in the flactulo 

hon rcaetion, the estiaet is foitifiod litidofoic with OG pu emt cjcb oi 
^ o)w}estcio} and corn gcini sfciof fVi tfu IS asstiin.iiin it iction ho\\(\ci tlic 
alcaliQlie cvtiaet is ftnfificd with 1 pti etnt of thohsteiol and the eoui ceim 
sterol IS omitted 

Jtmoi imino\(nicnts aic poinicd out in tin titlmi' of tbt IS nssci mann 
and flocculation icactions, which ajt descijbnJ w dUajl 

T/ic application of the fioeeulation Itsl to spin il fluid*- li* aKo discDbed 


UFI FRCNCCS 

i tJjRlc, H St,,<],c« in tlie ‘■croloi;, of Siplnti- ' IH ' Non Plcfcuht.on Ti.t for tl.o 

Scrum r)iiq;nosi« of Sviiltih'* 1 I-»\n 4 /Ciin ^Iri IT • - _ fw 

S B Stuhes m flie Scroloff\ of btululi*- Mil The Vh ot V\\c 

*“ tlie ^Urscrnnim Itoaction matin' \otlior ’•< 1 1« < ul itmii 1 okt niia n Pccommomlcil 
ernnnn Tcrlinic, J &. Ciis Mro ^ a v Mo<kb\ Co 

•' H The Labonton UnjrnoMs of Stpluh** St Louj^ ID r, ^ ^ ® 

< ^^/oacTorf, E -SV, ami ^ludd, & Procedure nnd 

"Uoptulc'" Fq«u of Scium and Otlicr U.ologicil Suh^tanrOn, J Immunol ^9 asj, 

a flnslc, h’? strnu.s H , -.ml Sto.nor It Tho TJ"= m tl.e M 

form and Sfibrc Dcftjdrfttcd Comptement, Am J Um i sWi 5 ii-», VA 4 


A UNIVERSAL ELUCTBICAL DROP COUNTER OP SIMPLK DEVICE' 
Koun FiiD, Chic\oo Iit 

PIBBS* m Ills rcMcM of diop tecouleis dcset.bed an olccti.ol tccoiQot tjpo 
M in tvRtoh the f.tlhnp tUops aie utilised to dose “ 

mnm nues .nomcntnuh Tins cotnplctei the c.cmt ot a 0 c ’ ^ 

operates an elect jown-rnetic sMitei iccortlinj; on a smoRiapi ' 
aatnialh re.tnelcd to hepnds n.th a lafhet good ;,,i 

both tluKis hossevot, do not transmit enonnh eiiuent cton if ^ 
age IS applied to the clcctiodos Anothn eW' W is f ^ ^ 
the oketiode adiiistment upon the sire of the drops sshi h, ^ 

tliOMseosiU oi the liquid siii lace tension, and othoi fnetois UamU theiefoie 

•I lom tho Doiisrlment ot Blochomlatr) M.cl. cl Rece llo.pllcl 
Rccel\-ed for rubUc'^tlon Mareli i 
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that reported by other obseners using a different technic. Frequently when 
no Bidding eould be demonstrated in fresh moist preparations, eien when allowed 
to stand for twenty-four hours at 37° C , the same bloods showed siclding rela- 
tively early when stained suprai itally 



Fig i Fig 5 

Fig i — Moist prepaiation stained supravitallj witii brillant cies>I blue, fifteen minutes 
old Magnifloatlon X1200 

5 — Same preparation as shown in Fig 4 at the end of two hours Magnincation 



Fig 0 

Fig. 0 — Same preparation as shown m 
Magnification X1200 

Fig. 7 — Same preparation as shown in 

X12U0 


Fig 7 

Fig 3 at the end of three and one-!ialf hours 
Fig G at the end of five hour-. Magnification 


Supravital staining ivith janus green, brilliant ciesyl blue, and methjdene 
blue moreover, aceeleiates the rate of siclding remarkably. The rapidity of 
sickluK^, in patients showing the trait, when their bloods ucie studied in the 
nsual moist preparations, was essentially as noted by Diggs" and others When 
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on a Bunsen stand (Pig 1) A leadjustment foi diffeiont size of drops ,s 
seareely required but, if necessary, can be accomplished by varying the height 
of the liquid contamei (^) ^ 

The characteristic featiuc of tins deuce is the use of a liquid electiode 
Two platinum wiie electrodes. C, and E. (P,g 2), are mounted together on a 
bakelite plate (E), B. being sealed in a glass tube (if) and E, bo-ng looselj 
itted in another glass tube (T) iilnch has a constriction at its right end <> A 
so ntion of sodium chloride of good electiie-il conductiuti, from the resenoir 
I oils tliioxigli the glass tube {T) and aftei passing tliiougli its constriction 
continues to flow along the electiode E., but still lutliout imkmg a contact be 



^ — All letters correspond to Pig 1 In addition C Copper wire attached to the P"5cape 
ment of the watch K IvimograpU writer 


tWeen ^ntl One pole of a 110 V souice (house ^oltage) is connected o\tr 
a changeihlc (ladio) resistance (1?) to 12 ^ and the otUei pole over the magnel 
to Now if a drop coming from A hits the saline beam in the neighbor 
hood of the gap between and ZJ, as indicated in Tig 2, the beam will be de 
fleeted and will jump to Co thus foimmg a conducting bridge bcUveen the two 
electrodes and opeiating the magnet (ilf) t A writing lever {K) and a count- 

fc Iree end of E 2 is formed into a semicircle tlve apex of which Is about 2 mm below 

IThe uije of a tlncKer wire for E 2 is of advantage ) 
tA magnet from an electrical bell Is satisfactory 




AN APPARATUS FOR THE A5IPLIPICATION OP GLASS ELECTRODE 

POTENTIALS® 


Rorrc K. Skow, Sax Praxcisco, Calif., axr P. Lti.e Wynd, Pn.D., 

St. Loufs, 2Io. 


’ I ^HE glass electrode is theoretiealij' so superior to all other apparatus for the 
determination of pH that it would seem logical for it to replace them com- 
pletel}’’. The slowiiess with which it has come to be a routine laboratoiy instru- 
ment is due to the difficulty of measuring potentials through its high resistance. 
Jilore than 150 devices have been described in the literature, and this itself is an 
indication of the difficulty of the problem. IManj’ of these devices are theo- 
retically unsound or univorkable in practice. Recentl 3 ', several commercial de- 
vices have been put on tlie market, which have saei’ifieed precision accuracy for 
portability and simplicity of operation. Glass electrode precision equipment, 
sui-passing even the finest hydrogen electrode equipment in accuracy, is not yet 
available in commereiall.v built appaimtus. 

The essential features of a satisfactorj' amplifier are sensitivitj’’, a stable zero 
point and stabilit.v of the observed potential. The bases of the stability necessaiy 
for precision determinations are as follows : 

The obseiTation of variations in the plate current as an indication of the 
magnitude of the unlmoivn potential applied to the control grid is subject to 
several sources of error. The plate current is not a linear functioiF of the po- 
tential applied to the grid except over a limited range, and any calibration curve 
empiricaUj' obtained varies with the inevitable changes in the characteristics 
of the tube. Such devices depend on a continuous flow of current from the 
electrode system. This is another source of error, since the voltage drop across 
the glass membrane depends on its resistance with a consequent variation in the 
potential that is actually imparted to the control grid. Temperature changes 
produce enormous variations in the resistance of the glass, as has been shown 
by Morton (1934). Foshbinder and Schoonover (1930) have pointed out that 
the potential measured by such an apparatus is not the true value but is a value 
represented by the equation 

Ei = E. + h . Itj 

where Ej = obserred potential, E, — true potential, grid current, 
and Kj = cell resistance. 


The advantase of such devices is that the plate cuiTCnt ma.v be calibrated to 
read directly^in tei-ms of the pH of the unknown solution, but the in.stability of 
their calibration precludes their use for precise measurements. 

Null-point instraments must be used if the highest accuracy is desired by a 
routine procedure. The unlaiown potential is opposed by the adjustment of a 
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EXPERnrCNTAL STUDIES OP THE SICKLING OF 
RED BLOOD CELLS* 


0 C H Pnuss, I\I D , Durh nr, N C 

IT IS the purpose of this pnper to report upon ceitain experiments which 
* throu addition'll lijjht upon the phenomenon of sickling in the disease called 
sickle cell anemia, or diep'inocitemn, and to describe a method which enables 
the observer to develop rnpidh the sicl ling phenomenon in the blood of persons 
having the siclde cell tiait The imderUing mechanism lesponsible for the 
siclding phenomenon remains nnknoum It is generallj agreed that the siclding 
IS a propcrt-v of ei^thropoietic tissue and is not confined to the icd cells of the 
circulating blood ^ * The tiait is appaiently inherent in the affected cells and 
IS not due to anj component of the plasma,® ^ though Josephs® reports that he 
has succeeded in removing the sickling producing substance bj washing the 
affected cells in salt solution 

Hahn and Gillespie® m 1927 dcsciibed a method for the production of 
sicldc cells in Mtro from apparontlj normal but susceptible red blood corpuscles 
freely suspended m tioimal saline solution Tlic red cells were suspended in an 
oxygen fieo atmosphcic and weic seen to assume the crescentic shape As soon 
as oxygen uas admitted to the chamber under a hanging drop, the sickled cor 
puseles Jimnediatelj. re\ertcd to a circulai form It nas found that the red 
corpuscles could be put thiough an endless numbei of transformations by ad 
mitting into the chamber alternate streams of CO, and 0, Ethjleno nitrous 
oxide nitrogen and hjdrogen also induced the distortion of the red cells, pro 
nded the medium vas shghtlj acid Caibon monoxide acted just as effecti\ely 
as ox>gen in restoring sickle cells to a circular form These investigators ad 
\anccd the hypothesis tliat the “formation of sickle colls from susceptible cor 
puseles under a sealed co\er slip is due to progressive decrease of oxjgen and 
accumulation of caibon dioxide icsulting from the metabolism of the blood 
cells “ Diggs“ v\as unable to confiian fiillj Halin^s experiments "We have 
been able to obtain excellent fixed preparations of siclJcd red cells for our 
course m Hematology, by making the smears from a propei specimen of oxalated 
blood in an atmospheie of carbon dioxide 

In the hope of throwing some light on the piocoss of sickling, the influence 
exerted bj certain djes and other chemicals upon susceptible led blood cells 
has been studied 

Method and Matcnal The following “vital djes” wore used Nctitral red 
(15 drops 1 pel cent alcoliolic solution diluted to 10 cc with absolute alcohol), 
hrilhant acsyl hhie (1 pei cent solution in 95 per cent alcohol), Janus green 
(1 2 drops 1 per cent alcoholic solution diluted to 10 c c with absolute alcohol), 
and methylene Hue (2 drops 1 per cent alcoholic solution diluted to 10 c c with 

•ReccUed for publication Slarch 10 103C 
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to leakage. The equations of iMorton (1934) sliow tlie relation between the true 
and the observed potential. 


Tile per cent of error in tlie dcterininntion is 
100 (E-e) _ 100 E 

E ~ (E + r) ~ 

where E =: tlie true potential, e = observed potential, E = resistance of the 
glass electrode, and r — the parallel leakage resistance. 

The elimination of this soiii-ec of error depends on tlie proper meclianieal 
construction of the apparatus. 

Amplifiers should not depend on the use of sen.sitive g'alvanometcrs, since 
the difficulties attending tlieir use nullift- tlie advantage of an amplified system. 

The batteries must lie as few as possible and sliould be of high capacity. 
Variation in battery voltage is one of the prime sources of trouble. Some com- 



per iniUimeter deaection, a coil resistance of 1.000 ohms and an external critical damping re- 
sistance of 2,400 ohms: J?/, 20 ohms; R2, 400 ohms; 10,000 ohms; 1,500 ohms; Jf5, 
400 ohms; ^e, 20.000 ohms; SJ, 6 volt storage batter}-; ZlS, 3 volts; BS, IBS volts; Bl. 3 voHs. 
The voltages of B2. BS, and Bi are taken from the appropriate taps of a batter.v bank consist- 
ing of 5 radio "C" batteries each having a voltage of 4.3. Sic.I, Sic^, and Stc.J ma.v bo con- 
venienU}- controlled by a single 4 pole double throw Federal anticapacity .owitcli. Sic.} is a 
single pole double throw Federal anticapacity switch. The EM.F. lcad.s attach to the measur- 
ing potentiometer. 


mercial devices use small batteries, even for heating the filament, but tiiis ad- 
vantage of portability is obtained by a loss of stability. 

The apparatus described below was designed to embody the gi'cale.st number 
of theoretical advantages with the simplest operation and construction consistent 
with precision accuracy. jMea.suremenfs are easily and quickly obtained In un- 
skilled operators with an error of ±0.008 pH unit. The aiiparatus ma4 be briefly 
described as a null-point device operating at the free grid potential, with low 
plate voltage, and low filament temperature. 

The tube operates as a triode. If Tr-pc 89 is used, the screen grid (Gs). the 
suppressor grid (Su), and the plate are connected. If Type 38 is used, the 
screen grid is connected to the plate circuit. This makes possib e t le le .itnc} 
high amplification, even though the tube is operated much below its latcc \a ues. 
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It will be noted that the incidence of sicldc red blood cells when stained 
supravitally with brilliant cresyl blue, janus green, and methylene blue, and in 
sodium cyanide preparations, ^\as approxiinatelj’- luice that observed m un- 
treated and neutral red preparations. The incidence of sickling in bloods 
treated with sodium cyanide was essentially the same as in tliose treated with 
janus green and biilliant cresyl blue. 



Fiff 1 2. 

jTjg 3 Unstalnc'] moist pieiiaiatlon Six liours ol.l Jlrfeniflcatlon Xl-00 

Fiff Ji— Same preparation as shown In Figr 1 at the cnl of tweho honis Jlagniflcatiun 

XIIMIO 



P’Jg 3 — Same preparation as shown In Fig. 2 at the end of twenty-four hours Magnification 

X1200 

Anemia, when present, did not materially affect cither the degree or rate of 
siclding in the group of 100 patients studied, provided the red cell count was 
not below 2 million per mm. of blood. The highest incidence of sickling was 
ohserv’ed in patients with only moderate anemia. 

The high incidence of sickling obsei^'ed in bloods stained supravitally and 
in bloods treated with sodium cyanide is verj' striking, being more than twice 
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A SIMPLE JIETHOD FOE FIXING AND STAINING SPEKMATOZOA* 


Pauline E. Holbert, B.S., M.T., Newark, N. J. 


S INCE more and more emphasis is being placed on the morphology of sper- 
matozoa in the appraisal of semen, it is essential that an iindistorted picture 
of the individual spermatozoa be obtained, reasonably free of artefacts. This 
presents various problems, since the mucus and other elements of the semen 
make it nonadherent to the slide and cause a very disturbing sediment as a 
background which often distorts the picture. The spermatozoa do not readily 
stain with the more common stains sufficiently to distinguish tlic various parts, 
thus adding a further problem. 

I have tried the various published technics witli some success but have been 
dissatisfied with the results. Therefore, I have tried various combinations with 
a few modifications on my part and found tliat the following technic gave 
invariably good, clear, well-stained pictures. 

Each step is important for good results. The specimen should be fresh, but 
it should be allowed to stand long enough for it to become liquid, since a high 
viscosity will prevent it from spreading in a thin even film over the slide. 


1. Make a very thin smear on a slide in the same manner that a blood smear is made. 

2. Shako rather vigorously until smear is dry. 

3. Flame gently. 

4. Flood slide with 0.5 per cent chlorozane for two minutes. 

5. Wash gently with running water. 

6. Flood slide with 95 per cent alcohol, let stand for one minute. 

7. Tip off excess alcohol and allow to dry. 

8. Stain with 0.5 per cent aqueous gentian violet three minutes. 

9. Rinse with water. 

10. Rinse with 95 per cent alcohol. 

11. Rinse with water. 

12. Counterstain with 1 per cent aqueous rose bengal one minute. 

13. Wash with water. 

14. Allow to dry. 
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these same bloods ^\e^e tieatcd bj Mtalh staining djcs however, or Tnth 
sodmm cyanide, the maximum degicc of sickling i\as reached much sooner The 
results are shovn in Pigs 1 to 4 


DISCUSSION 

Supiaiital staining b\ ccitain djes accentuates tlic tendency and hastens 
the process of sickling in red cells possessing the sickling tiait Sickling thus 
produced is not an aitcfact as is clearl} demonstrated bj contiols upon blood 
of both -white and coloied persons It his been suggested that anoxemia plajs 
an important role in actuating the phenomenon of siclJmg Since sodium 
cyanide, a reducing agent, acts upon susceptible led cells in apparently the same 
■\\ay as do the d^es used in the experiments, it seems piobablc that sickling is 
actuated by the d\es by pioducing a condition of moie oi less profound anox- 
emia in the red cells 


SmUMAItV AND CONCLUSIONS 

1 By the simple technic of siipisMtal staining vith biilliant eresyl blue or 
jamis green, the sicklmg trait is actuated and accelerated The ma\imum per 
centago of sickling is thus produced in fiom four to fi\c horns, \\hercas the same 
result IS only attained after twenty hours in unstained moist prcpaiations 

2 TVith the use of the dyes mentioned, it was found that 14 per cent of an 
unselected group of 100 ncgioes showed the sickle cell trait, as contrasted with 
reported a\ciage of about C pei cent m groups of negiocs where moist, un 
stained prepaiations wcic used 
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B. TUBEECUIiOSIS, Subsurface Growths in Solid Culture Media, Thuringer, J. M., and 
Butler, H. W. Am. Eev. Tuberc. 31: 466, 1935. 


A subsurface growth of the Mycobacterium tuberculosis on various solid media has been 
shown to be a more or less constant phenomenon. 

Further evidence is presented that this organism is capable of responding to its environ- 
ment in many different ways (depending upon conditions of oxygen concentration, reaction of 
media, temperature, moisture, and its oum metabolic products). 

The authors are in agreement with those who believe that this organism occurs in various 
forms and that these pass through a cycle consisting of several phases, but we are unable to 
demonstrate the factors which bring about these changes. 

It is of interest to note that most of the acid-fast rods were found in the subsurface 


growths, their profusion, arrangement, and acid-fastness depending upon the medium used. 
This may well lead to the question, “whether this subsurface growth does not resemble the 
actual status of this organism growing in the tissues more closely than the surface growth. ’ ' 


HEMOEEHAGIC CONDITIONS, Effect of Moccasin Snake Venom In, Peck, S. M., and 
Eosenthal, N. J. A. M. A. 101: 1066, 1935. 


The use of snake venom as a means of controlling various types of hemorrhagic condi- 
tions has proved useful. It seems to be of value in most of the types of bleeding not as- 
sociated with blood changes, such as epistaxis of long standing, uterine bleeding, hereditary 
multiple telangiectases (Osier’s disease) and various forms of purpura, either toxic, allergic 
or endocrinal. In some instances, marked improvement of the secondary anemia was ob- 
served following the control of the bleeding. In some cases of achlorhydric anemia or anemia 
caused by long-standing uterine bleeding, iron was ineffective until snake venom was employed 
to control the bleeding. 

Snake venom diminishes the bleeding tendency in certain cases of purpura hemorrhagica 
without affecting the blood picture. In some cases and occasionally in the chronic form, the 
blood picture returns to normal after the use of snake venom. Tliis is not attributed to the 
effect of tlie venom but may be considered to be a spontaneous remission such as occurs with- 
out the use of tins form of therapy. In such a case, however, the restoration of the blood 
picture to normal seems to be hastened by the reduction or control of the hemorrhagic condition. 

Cases of hemophilia, thrombocythemia and leuccmia show either no response or slight 
response at the beginning of treatment. Apparently snake venom has no appreciable effect 
on such conditions. 


There are no contraindications to the use of snake venom. Allergic responses are rather 
mild. Exacerbations of the underlying conditions do not occur. Although the fundamental 
condition may not improve, the treatment does not exaggerate the hemorrhagic state. 

Snake venom does not induce any changes in the blood picture. It does not affect the 
bleeding time, except in certain cases of thrombocytopenic purpura which respond to the treat- 
ment. In the allergic state resulting from the injection of snake venom an eosinophilia may 

supervene. This tends to subside after desensitization. 

The administration of moccasin snake venom (Ancistrodon piscivorus) intracutaneously 
or subcutaneously (from 0.2 to 1 c.c. of a 1:3,000 solution) is effective in controlling various 
hemorrhagic conditions unassociated with blood changes. In thrombocytopenic purpura 
hemmrha^ca, it seems to be effective in some cases and ineffective in others. It is of no value 


in cases of congenital hemophilia. 


BLOOD, Hemoglobin Index and Jaundice of the New-Born, Hollosi, C., and Horvath, Z. 
Am. J. Dis. Child. 49: 638, 1935. 

The authors’ studies lead them to conclude that: 

Se hemoglobin index of the newborn is less than 100 per cent when jaundice occurs, 
T, + than 100 per cent if jaundice does not occur. 

£r.ly‘L L. ..I p,.c.le jg-i... Th. .f >» 

attributed to some as yet unknown histologic function. 
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calibrated potontiometei until a caUanometei m the plate current indicates 
that the unknoivu s,^steIn is not applying a potential to the control giid Under 
such conditions no ciiiient is flounng fiom the electiodes and consequent!;, \aria 
tions m then lesistanoe ha\e no efteet Tlie disadiantnge of such an apparatus 
IS that it lequircs a lathei expensnc potentiometci 

Consideiation of the abo\e equation sho\\s that the operation of the tube 
must take place undci conditions pcimittiiig the minimum flow of grid current 
E\en when a null point mstiument is at pcifect balance, a \en small cuirent 
will flow from the giid, since the insulation is ne\ei infimtelj great This cur- 
rent disturbs the potential applied to the contiol gnd because it is applied across 
the high resistance of the glass electrode Nottingham (1930) gnes a verj full 
treatment of the disturbing effect of grid cuiicnt The de\ices of Stadie (1929), 
Partridge (1929), Eldei (1929), Elder and "Wiight (1928), Schwarzenbach 
(1930), and maii\ othei*s me subject to eiroi due to the flow of grid current 
The grid cunciit was minimized in the de\iccs of Voegtlm, de Eds and Kahler 
(1930), JUiUei (1930), Foshbmdei (1930), Dii Bois (1930), and Partiidge 
(1932) 

Metcalf and Thompson (1930) ha\c defined the causes of grid cuiicnt An 
understanding of the factois iiuohed is essential in e^aluatlng the man> t^pes 
of apparatus now a\aflabIo and thercfoic tlie\ wfli be biicfl> discussed 

1 Lealagc Fiom the Gnd Terminal Oio the Smfnce of the Tnhc — This 
ma> be minimized bj the use of tubes haMug the control gnd contact at the top, 
and b> keeping the glass surface clean and drj 

2 Ionization of the Bcstdual Gas in the Tube — Modem tubes are higlilj 
c\acuated, although traces of gas are alwa\s piesont Ionization can be pre 
Nented bj using less thau S ^olts on the plate In actual practice it has been 
found possible to use 12 volts on the plate, pionded the tube is espeeiallj 
“hard ” The influence of this factor was repoitcd b^ \an der Bijl (1918) 

3 Emission of Electrons From the Gnd Due to Heating — This is mm 
muzed b^ operating the filament at the lowest practical tcmperatuie The dis 
tiubmg effect of high temptiatuic filaments has been leported b^ Kunz (1917), 
Pike (1919), andb'i Elder (1929) 

4 Emission of Po^itnc lotn Fiom the Filament. — This is mmimized by 
operating the filament at low tempciatmc This phenomenon has been studied 
h} 'Wahlin (1929) and b\ Smith (1930) 

5 Photo Electronic Emission Fiom the Gnd Caused hg the Light From 
the FUament — This is minimized b^ opoiating the filament at low temperature 

6 Photo Electronic Emission Fiom the Gnd Caused bn Soft X rags Pro 
duced b\j the Anode Cun cut — Such effects h<ne been studied bj Thomas (1925) 
and b> Richardson (1926) 

Perhaps one of the craatest 'louiccs of crroi in the operation of all t^pes of 
glass eleetiode apparatus is insufficient insulation of the olectromotiveh actue 
surfaces of the electrode s\ stem This electrical leakase shunts the glass electrode 
causing a lovrei potential to be observed The magnitude of this error depends 
on the relative magnitudes of the resistance of the gla^s cell and of the resistance 
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SPUTUM TYPING, EeliaTjility of, and Its Eolation to Serum Therapy, Bullowa, J. G. M. 

J. A. M. A. 105: 1512, 1935. 

The pneumococcus obtained from the sputum of patients ill ■ndth pneumonia is the 
type responsible for the disease in over 93 per cent of the oases in which confirmatory evidence 
was obtained by blood cultures, lung suctions, or meta.static foci. 

The correct type is obtained from the first sputum in 71 per cent of the cases, from 
the peritoneum in 49.6 per cent of the cases, from the mouse’s heart or brain in 21.4 per cent 
of the cases, and from the second sputum taken one or two days later in 5 per cent. 

The Neufeld reaction gave the pneumococcus type in 76 per cent of cases. 

The X group, or “type IV,’’ is found to be responsible for only 1.2 per cent of cases. 

The incidence of bacteriemia and the death rate arc roughly parallel in most types of 
imeumococcic pneumonia. 

Serum reduces the death rate in bacteremic and nonbacteremic cases and prevents bac- 
teriemia in some types of pneumocoecie pneumonia. 

The action is specific and not a general protein therapy. 

ANTICOAGULANTS, Magath, T. B., and Hum, M. Am. J. Clin. Path. 5: 548, 1935. 

The standard deviation of tlie hematocrit test as performed with the Sanford-Magath 
tube is 0.60 per cent. 

Heparin produces no swelling, crenation, or laking. 

Dry oxalate produces a great deal of shrinkage of erythrocytes. When 22 mg. of dry- 
oxalate per 10 c.o. of human blood is used, the average hematocrit value is 5.16 per cent less 
than that obtained with wet heparin, which indicates a shrinkage of 11.30 per cent. It is 
necessary to multiply the value for dry oxalate by 1.127 to equal the true hematocrit. 

Sodium oxalate in 1.1 per cent solution gives an hematocrit value equal to that obtained 
with heparin and does not cause human erythrocytes to swell or become crenated nor does 
human blood become laked, as observed microscopically and spectroscopically, provided the' 
centrifuging is done before two hours have elapsed. Por practical purposes, this anticoag- 
ulant may be considered suitable for human blood. If the mixtures of oxalate and blood are 
allowed to stand the following factors must be used by which to multiply the per cent of erythro- 
cytes: after two hours, 0.980; after four hours, 0.973; and after six hours, 0.969. If 1.6 
per cent sodium oxalate be used, one must use the following factors: less than two hours, 
1.030; two hours, 1.021; and four hours, 1.019; at six hours, the value is not significantly dif- 
ferent from values obtained witli heparin. 


NEPHEOSCLEEOSIS, Malignant, MacMahon, H. E., and Pratt, J. H. Am. J. Med. Sc. 189: 

221, 1935. 

IMalignant nephrosclerosis from both a clinical and pathologic standpoint should not be 
looked upon as merely a progression of benign nephrosclerosis, but ratlier as a distinct and 
separate disease. It may occur alone or as a terminal complication of the benign disease. In 
the very- early stages, when only the cardiovascular signs and symptoms are present, it may be 
impossible not only to say whether one is deaUng with an early case of benign or malignant 
nephrosclerosis, but also it may be equally impossible to predict into which of these diseases 
the case will ultimately fall. As the disease progresses, the renal component becomes more and 
more conspicuous, and in the late stages it may be impossible to differentiate this disease from 
chronic glomerulonephritis. The etiology of benign and malignant nephrosclerosis has prob- 
ably mu* in common, for one sees cases of chronic lead poisoning, ptmtary basoplnhsm, tox- 
emias of pregnancy aid so on, which on the one hand may show bemgn nephrosclerosm and on 
i « other thrmueh less frequent malignant disease. The course and prognosis depend not 
ie rtl^qX -a i-tity of t* exciting agent but also in the manner in whmh the 
‘ el wall responds Where the response is of a simple degenerative nature, the disease 

,.essel " all ^ “ prognosis is good and such cases are classed as benign nephrosclerosis, 

progresses sloiily, tiie progn . , , . toflammatorv changes of the intima, necrosis 

Wre the vascular response is J such cases are Classed as 

and hemorrhage, the course is more rapid, the prognosis is poor, an 

malignant nephrosclerosis. 
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The tlctailh of Pig 1 aiE self csplanatoij All paiLs of the apparatus aie 
enclosed in a grounded metal bov except the gaKanometer and the measunng 
potentiometci The paifs are mounted dnectlj on the bo\ ivitli then controls 
c\tcmal A small jai of calomra cliloiidc should be sealed inside the box to 
reduce smfaee IcaKagcs due to moistme Tiic piocediuc in opeiation is as fol- 
lows 

1 Close siv itches SJ, SS and S3 and adjust III so that the loltmetei (V) 
loads 2 5 to 3 5 lolts AVhen tube 89 is used, lediice the filament loltage to the 
lowest laliie that will pioduce a plate cuuent of 0 5 to 0 8 of a milliampcie 
Tube 38 sliould opeiafe at about one half of this plate cuiicnt 

2 Aflei a few seconds, when the ammctci (A) indicates that the plate 
cm lent has i cached its maMmum, adjust S3 and R3 until the gahanometci 
reads appioMmateh zero The giid is non banging fiec (at its fice grid po 
tentml) and conseqiienth the gahanometci k a hitle inisfable, but fins does not 
affect the acemaej of the instuiraent 

3 Close the tapping switeli, SI, and adjust SS and SS until the gahanom 
etor again leads appioxiniatelj zcio The nistiiiment is then balanced at the fiee 
grid potential of the tube In tins condition the galiaiioniotcr needle should be 
steadj 

4 Release Si, and liiidge the calomel cell to the nnhnomi solution contain 
mg the glass electiodo 

5 Adjust the measiumg potentiometci until t)io gahanometer noodle is not 
deflected when tlio tapping switch is closed The needle maj be poised at nnj 
loadable patt of the scale It is onlj essential that it is not deflected bj opening 
and closing the tapping switeli 

The pH of tlie unKnown solution is then calculated fiom the loading of the 
measunng potentiometci bi the usual pi occdure 
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sections, from 5 to 10 microns, on a freezing microtome and 
1 per Mnt aqueous solution of sodium cobalti-nitrite for five minutes. 

Wash the sections in two changes of distilled water. 

Place them in the following (No. 1) solution for fifteen minutes at 67° 


place them in a 


C.: 


Uranium nitrate j 

Pormic acid (chemically pure) 85 per cent 3 c.o. 

Glycerin (chemically pure) g 

Acetone jO c.c'. 

Alcohol, 95 per cent iq 


Wash in two changes of distilled water. 

sections in a 0.75 per cent aqueous solution of silver nitrate for one hour at 

67 C. 

Einse rapidly in distilled water. 

Place the sections for three minutes in 2 c.c. of the developing solution, to which prior 
to use add 1 drop of egg albumen-glycerin fix-ative and thoroughly mi.v. (The egg albumen- 
glycerin fixative is that commonly used in fixing paraffin sections to slides.) AWiile develop- 
ing, work under a 60 watt electric lamp 4 feet above the specimen and expose the developing 
solution to light about fifteen minutes before it is to be used. The composition of the develop- 
ing solution is as follows: 


Hydroquinone 0.31 gm. 

Sodium sulphite 0.006 gm. 

Acetone 2.5 c.c. 

Solution of formaldehyde (chemically pure) 40 per cent, made neutral 2.5 c.c. 

Pl-ridine 2.5 c.c. 

Saturated solution of mastic in 95 per cent alcohol 2.5 c.c. 

Distilled water 15.0 c.c. 

Wash for a few seconds in distilled wafer. 


Place the sections in the 0.75 per cent solution of silver nitrate previously used from 
fifteen to twenty-five seconds. 

Wash in two changes of distilled water. 

Draw the sections onto slides and blot nith fine filter paper; dehydrate in absolute 
alcohol for two minutes and then blot and clear in pure xylene for two minutes. 

Mount the section in dammar resin. 


COJtMEXT 

The sections should be cut quite thin, preferably from 5 to 10 microns in thickness, as 
tliicker sections make demonstration of spirochetes difficult owing to the fat content. 

The purpose of using acetone and alcohol in the No. 1 solution is to remove any fatty sub- 
stance present in the tissue, especially in sections of liver and brain. 

The temperature of the oven is important; 6i G. has proved to be optimum. Lower 
temperatures require a longer time, while 70° C. or above has resulted in failure to demonstrate 
spirochetes in known control tissue. 

Both the No. 1 solution and the solution of silver nitrate should be warmed to 67° C. 
before sections are placed in them. The No. 1 solution requires fifteen minutes and the 
solution of silver nitrate about thirty minutes to be heated to 67° C. Therefore, in order 
to save time it will be good practice to place the solutions in the oven before one begins to cut 

sections. . , , ^ ^ . 

Control sections should always be prepared from material known to contain spirochetes. 

The developing solution when made up fresh is a creamy color but soon tunm brown. 
The solution keeps well from two to three weeks in a dark cool place After that ^gin* t° 
deteriorate, the mastic separating and settling to the bottom of the container. When this 

occurs, a fresh supply should be prepared. 

The No. 1 solution is stable and keeps indefinitely, , . . ^ 

Sodium cobalti-nitrite solution is not stable and should be made fresh 
All solutions and reagents should be kept in a dark cool place, preferably 

with black walls. 
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HEPATIC TVNCTION, Studies of, In Portal Cirrhosis and Congestive Heart Pailure, 
Cantarow, A Arch Int Med 56 521, 1935 

Hj'perbilirubinemia or abnormal retention of broinsulphalem or both ^^e^c pre ent in 
scienteen of twenty two patients with portal cirrhosis Visible jaundice was present in eight 
of twelve patients with hyperbilirubinemia 

Although ascites usually precedes the development of visible icterus, varjmg degrees of 
hjperbilirubinemia maj be present in many cases before ascites can be demonstrated 

Betention of bromsulphalein was noted in 77 3 per cent of the ca'ses in this sene*!, being 
at times exlubited by patients with normal serum bilirubin values (seven ca'^es) The rela 
tionship between retention of dye and the pre‘?cnce of ascites was not as consistent as was the, 
relation of the latter to the degree of hyperbilirubinemia 

This dissociation of the retention of dye and that of bilirubin is practically never en 
countered in obstructive types of hyperbilirubinemia and suggests that primary impairment 
of tho function of the hepatic cells is of fundamental importance m the production of hjper 
bilirubinemia in cases* of portal cirrhosis Similar observations were made m four casies of 
splenic anemia (Banti’s disease) 

Hj^perbilirubmemia was pre«ent in ten of forty two cases of congestive lioirt fulure, in 
onl} two of wlucli there was visible jaundice Abnormal retention of bromsulph ilein w is 
present in fourteen ca«e3 The seventy of the condition appeared to bo more consistently re 
iated to the degree of retention of dye than to the concentration of scrum bihrubin 

Marked impairment of excretion of dye may occur in the ab«ence of hyperbilirubinemia 
Although not conclusive, this observation suggests that some factor, probablj pulmonary in 
farction, other than hepatic functional impairment is necessarj for the production of hyper 
bilirubinemia in patients with congestive heart failure 

BLOOD Standards for Normal Children of School Age, Osgood, E E and Baker, B L 
Am J Dis Child 50 343, 1935 

Hematologic examinations are reported on the oxalatcd venous blood of 112 healthy 
boys and 103 healthy girls, aged from 4 to 13 years, inclusive 

The accurate methods u'sed in making these examinations are brieflj discussed 
There were no significant differences in thc«e hematologic examinations with age or «ex 
in this group 

The following values are recommended as normal for children of tins age 



Average 

95 Per Cent Range 

Erythrocyte count, millions 

5 

4 20 to 5 80 

Hemoglobin grams 

12 

10 00 to 14 00 

Hemoglobin, coefficient 

12 

10 20 to 1180 

Cell volume, c c 

3G 

31 00 to 41 00 

Volume coefficient 

3G 

31 00 to 41 00 

Color index 

1 

0 85 to 1 15 

Volume index 

1 

0 85 to 1 15 

Saturation index 

1 

0 90 to 1 10 


Tho results in thc'se 215 children agree satisfactorily with tho«e summarized from the 
literature 

The application of thc^e normal «'tandards to the diagnosis and treatment of anemia m 
children are discussed 
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of patients seek the physician's advice because of signs and symptoms which in themselves 
may be of minor degree, though not always of minor significance. 

In this book Dr. Pardo-Castello has excellently described disturbances of the nails, 
sometimes of importance as diseases of the nails per se, sometimes significant of underlying 
and more generalized disturbances, but always of importance to the patient. 

Many of these without doubt are at times overlooked by the physician; many others, 
though seen, fail to receive due recognition of their importance or significance, largely because 
accurate information concerning them is likely to be the exception rather than the rule. 

This may well be due to the fact that the nails and their disturbances have received 
heretofore relatively little mention in medical literature, a hiatus which this book completely 
fills. 

Commencing, logically, with a discussion of the anatomy, physiology, and pathology of 
the nails, the text then discusses the affections peculiar to the nails, onychodystrophies, the 
ungueal manifestations of dermatoses and of systemic diseases, congenital affections of the 
nails, and the roentgen ray treatment of diseases of the nails. 

An addendum lists the occupations in which diseases of the nails commonly occur and 
the ungueal symptoms due to poisons. 

All in all this is a well-written, comprehensive, and excellently illustrated text which 
the physician may read with profit and which he will find most useful as a reference. 


A Textbook of Pathology^' 

/^ND of tlie finest textbooks of pathology comes out entirely reset in its sixth edition, with 
now material gleaned from the last four years, especially plentiful in the fields of vita- 
mines, viruses, and endocrine functions. Dr. MacCallum’s treatment of diseases as entities with 
their accompanying pathological alterations gives a fine concept of the diseases as pathological 
wholes in contrast with the treatment of pathological alterations as entities with accompanying 
lists of conditions in which they are found, preferred by some authors. This book will con- 
tinue, by means of the new edition, to be an invaluable textbook for the student of both 
pathology and bacteriology. 


Tissue Immunityt 

KAHN presents in this book original experimental studies dealing with the reactivity 
L' of the tissues themselves to the injection of foreign substances. Although it has long 
been known that an animal can be immunized by the injection of increasing amounts of 
organisms or their products and this immunity measured by humoral methods. Dr. Kahn has 
gone further and endeavors to tell us what tissue changes underlie the activities constituting 
this immunity. Likewise, desensitization of allergic persons has been practiced for some time, 
but it is the actual changes in the activity of the tissues produemg the states of hyper- 
sensitivity and desensitization that have been studied here. , , . , . 

In each chapter there are experiments described with their results tabulated, and the 
theoretical considerations arrived at by the author from these results, which slioidd be o 
great interest to the teacher, the research man, and the student of immunology Follouing 
fhese are clinical considerations to aid the inquiring clinician in Ins understanding of the 
actual activities he is producing in the ever-increasing modes of prophylaxis, therapy, and 
diagnosis by parenteral methods. 

7L Textbook of Pathology. By W. & Ed?Hon.°'^ Entirely’ rS ^ 1277 ’pages 

ology. The Johns Hopkins Universib', Philadelphia and London, 1936. 

%th 697 illustrations, cloth. W. B. Saunders Michigan, Ann Arbor. 

tTissue Immunity. By Reuben L. Kabm M.S. D.So . Universuy 
Cloth, 707 pages. Charles C. Thomas, Springfleld, 111., 1936. 
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LYMPHOGKANULORIA INGCTNAXiE, Value of Intraderuial Injection of Serum as a Di 
agnostic Test for, Haynes, H A Arch Dermat L Sj^ph 32 795, 1935 

Five patient'^ -witli lymphogranuloma inguinale showing po'sitive reactions to Prei 
antigen were tc«itcd under adequate conditiDns of control with intradermal injections of «ieruni 
from patients knouTi to have lymphogranuloma inguinale 

Tlie mixture of Frei antigen and serum from a patient with lymphogranuloma inguinale 
produced the <same cutaneous reaction as that to Frei antigen alone 

The intradermal injection of serum from patients with lymphogranuloma inguinale into 
patients showing positire reactions to Frei antigen caused no reaction, with one doubtful 
exception 

Therefore, it seems that the substitution of scrum for Frei antigen is not satisfactory as 
a diagnostic procedure m cases of lymphogranuloma inguinale 

HEMATOPOIETIC EQUILIBRIUM, The, and Emergency Splenectomy, Doan, C A , Curtis, 
G M, and Wiseman, B K JAMA 105 1567, 1935 

The pathologic phy<^iology of the spleen may be manifest through either or both of two 
mechanisms (a) inhibitory, (b) destructne — and may affect any or all of the circulating blood 
elements 

Th^ aplean, th^ 'm^yu•s pxtholugvc agent vn awag^n\\w\ b'ivaolyUa y\nnd\ce 
Splenectomy is indicated a« a prophylactic measure against chmeal exacerbations of 
excessive hemolytic actint) in the chronic and subacute manifestations of the disea«e 

Splenectomy is also the therapeutic procedure of choice in acute hemoclastic crises, 
whether the crisis is of apontaneou'* or of precipitated origin, and regardless of the seventy 
of the anemia 

The immediacy of the erythrocyte response following splenectomy m hemolytic jaundice 
IS dramatic, occurring on the operating table It is usually a million or more cells per cubic 
millimeter in quantity and repre«eat3 a true incrca^ m total available circulating unita 
This autotransfusion removes the necessity for preoperative and/or postoperative transfusions 
Splenectomy is not contraindicated in properly selected ca«es of thrombopenic purpura 
in acute crisis, provided adequate preoperative blood transfusions are given The immediacy 
of the beginning recovery and reappearance of blood platelets in the circulation following 
splenectomy m thrombopenic purpura may be quite ns dramatic as the changes noted m 
hemolytic jaundice 

PLASMA CHOLESTEROL, Concentration in GlomeruIonepbnUs and Other Tennmal States, 
Cantarow, A , and McCool, S G Am J Chn Path 6 516, 1935 

Determinations were made of the plasma cholesterol concentration in 18 patients 
(14 of uhom died) with advanced chronic glomcruloucpliritis, 32 with nonnephritic nitrogen 
retention (26 of whom died) and 18 dying of conditions not accompanied by nitrogen reten 
tion Although there was a distinct tendency toward fixation of the cholesterol concentra 
tion at a low level with increasing grades of nitro^n retention m both the nephritic and the 
nonnephritic groups, there was no constant quantitative relationship between the degree of 
cholesterolemia and of nitrogen retention Low values were usually obtained m the group 
of terminal states not as«iociated with nitrogen retention No constant relationship was noted 
betucen the degree of hypocliolesterolemia and of anemia 

The fact that sumlnT findings are oblained m a variety of tcnninal states suggests that 
the development of hypocholc'^terolemia and it«» serious prognostic significance, under such 
circumstance'*, arc probably related to the operation of some fundamental mechanism which 
IS stimulated b\ a variety of pathologic states Certain observations are reported which sug 
gest that excessive withdrawal of cholesterol from the blood, as a result of abnormal stimula 
tion of the activity of the rcticulo endothelial svstem, may be of importance in the pathogen 
esis of this phenomenon 
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Venereal Disease Information 


A monthly publication prepared by the U. S. Public Health Service for 
distnbution among: the medical profession throughout the United States. It 
measures approximately 6 by 9 inches and ranges in size from 25 to 75 pages. 

purpose of the Public Health Service in issuing this publication to 
provide in condensed form a monthly summary of the scientific developments in the 
dia^osis, treatment, and control of syphilis and gonorrhea. More than three hun- 
dred American and foreign journals are reviewed for this work. Abstracts are 
made of articles describing laboratory, pathologic, and clinical work in the field of 
venereal diseases. 

The most important literature on every phase of the subject is presented in the 
form of brief abstracts that are easily read. An index for the year is published with 
the December issue. 

During the past year thousands of physicians found this publication useful in 
enabling them to keep abreast with developments in venereal disease work. 

The cost of this publication is only fifty cents per annum, payable in advance 
to the Superintendent of Documents, Government Printing Office, Washington, 
D. C. It is desired to remind the reader that this nominal charge represents only 
a very small portion of the total expense of preparation, the journal being a con- 
tribution of the Public Health Service in its program with State and local health 
departments directed against the venereal diseases. If you wish to secure the valu- 
able service which this monthly magazine provides, send fifty cents to the Super- 
intendent of Documents, Government Printing Office, Washington, D. C. 


Lehvbuch des StoSSwechsels und der StoSCwechsel» 

kvanfeheiten. Von Dr. med. et pliil. S. J. Thannhaiiser, o. 6. Professor der Medi- 
zin, Direktor der Medizinischen Klinik der Medizinisclien Akademie Diisseldorf. Mit 94 teils 
farbigen. Abbildungen im Text. XX, 741 Seiten. 1929. EM 51.12; gebunden EM 53.82 


This volume is a notable work in that it succeeds, to an extent rarely attained, in present- 
ing a very detailed and authoritative account of the known facts of metabolism, without 
becoming a mere collection of abstracts from the literature. The book is in the German 
tradition in that it contains much controversial matter, that no pains have been spared to 
obtain the most recent advances in tiie various sections, and that its outlook is both scientific 
and philosophical. Professor Thannhauser has the great advantage of combining a very 
complete knowledge of the natural sciences with a line and experienced cUnical sense. This 
combination is not common, and we greet the present volume as a demonstration of the 
immense advantages gained by the clinician who possesses a thorough scientific training. 
The treatment of the various subjects is well thought out, and shows the haU marks of a 

teacher Many and excellent photographs of cases and diagrams of 

results abound, and tlie bibHography makes the volume of incalculable value to the researcher. 

A translation into English would be of great service to a wider public. 

< 'Physiological Abstracts/' 


VERLAG VON J. F. BERGMANN, MUENCHEN 

" Mention this Journal when writing to Advertisers 



ABSTRACTS 325 

PEBGNANCY, Investigation of New Biologic Test for Hormones in Pregnancy Unne 
Kliener, I S , Weismaa, A I , and Barowsky, H J A M A 104 1308, 1935 
Group 1 Twentj one female biUcTlmgs were tested with known pregnancy unne^ 
Of these, eight teats were negatue, nine were definitely positive, and four showed some en 
largement of the OMpositor 

Group 2 Urines from seven normally menstruating nonpregnunt nomen nere tested by 
the fish method, with tlie result tint four gave positive ovipositor teats 

Group 3 Samples of urine from four different normal males were tested, with one 
positive result This positiie result naa so striking and occurred so rapidly (before forty 
eight hours) that the authors obtained another specimen from the same individual, a healthy 
normal man, aged 21 This was tested on six fish in separate aquariums ivith positive results 
in. every fish within forty eight hours 

Group 4 Three samples were obtained from women who were in the postclimactent. 
period and had not menstruated for from four to seven years Each urine of this group was 
tested on two fish One unne gave a positive fi<»li test 

Group 5 The urines of Group 1 (from known pregnancic's) were boiled nnd tested in 
the same wav In, some ca«es two boded unnen were mixed and tested The results were 
quite irregular, some boiled urines giving positive reactions and some negative 

It will be seen that only nine of the twenty one urines from pregnant women gave 
definitely po'-itive reactions Of seicn from normallv menstruating nonpregnant women, four 
gave positive reactions One male urine of the four tested was positive, and a later specimen 
from the same male gave positive reactions in every one of tJie etx fish tested Urines from 
women wJjo had passed the menopause were po'-itive in one of three caves Boded urines from 
pregnant women were positive in some instances and negative m others 

Tlioso results agree with those of Szusa and indicate that this biologic reaction is not a 
specific test for pregnanoy as Kanter, Bauer, and Klawan? intimate Moreover, the latter 
authors do not report as great a virietj of controls as we have and as Szuaz previously re 
ported The author a finding that nonpregnant female urines, postmenopausal urines, male 
urmes, boiled pregnancy urines, and physical disturbance may bring about lengthening of the 
ovipositor would seem to show that a standardization of a fish, ns these authors suggest, would 
be extremely difiicult if not impossible Wiether the phenomenon is clue to the presence of 
estrogenic substance or to some other hormone or to some other substance remains to be de 
termined 

TISSUE, Application of Blood Staining to Eonnalm Tixed Tissues, Wilder, H C J Techn 
Jteth 5. Bull Int As«sii I>!ed Mus 14 68, 1931 
2 Xylol 

2 Absolute methyl alcohol, 2 changes 

3 Cover slide with a freshly filtered saturated solution of Tenner a stain (National 
AniUne and Chemical Co ) m methyl alcohol, 3 minutes 

4 Add an equal amount of distilled vvater~l minute 

5 Plunge, without washing, into a CopJin jar of dilute Gicmsa solution (3 drop of 
Giemsa’s spirochete stain from Hyneon, Wescott and Dunning to 1 cc of distilled water) — 
45 minutes 

0 Rinse and differentiate in acidulated distilled water (1 drop of glacial acetic acid to 
5 e c of distilled water) 

7 Rinse in pure distilled water 

8 Dehydrate qmrkly in 95 per cent alcohol and two changes of absolute alcohol 

9 Clear m xvlol and mount in Canada balsam 

TISSUE, Rapid Staining Method for Spirochete Pallida in Single Sections, Krajian, A A 
Arch Dermat &• Syph 32 704, 1933 

Drop fresh blocks of tissue about 5 mm thick in a 30 per rent solution of formaldehyde 
lieated to G7® C (152 6* F) and fix m an oven at 67" C for ten minutes (Tissues already 
fixed with formaldehyde do not require this treatment ) 
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Books and Monographs for Beview ‘should be sent direct to the Editor, 
Br Warren T Vaughan, Professional Building, Richmond, Va 


The Clinical Use of Digitalis* 

D igitalis was an ancient remedy long before the publication of William 'dithering’s 
epochal book, An Account of The Foxgloie and Some of Its Medicinal Uses That it 
13 a valuable one is evidenced by the extensive literature which has accumulated concerning 
Its characteristics and effects and the indications and contraindications to its therapeutic use 
The purpose of tlus book is to present dearly the various problems attendant upon the 
clinical use of digitalis and to survey the various data applicable to their solution 

The scope of the book is indicated by the Table of Contents Effect on Ventricular 
Muscle, Effect on A V Tissues, Effect on the Pacemaker of Normal Rhythm, Diuretic Effect, 
Effect on Blood Vessels and Blood Pressure, Electrocardiographic Effects, Tosic Effects, In 
dications, Use in Certain Special Situations, Dosage and Method of Administration, Con 
tramdications and Dangers, and Digitabs and Prognosis 

The final chapter, “Therapeutic Theses,” ^uins up coneiselj the conclusions regarding 
the clinical use of digitalis whicli at present appear to be indicated by the evidence presented 
m the preceding chapters “If tlus has sometimes involved a measure of dogmatism un 
Trarranted in reasoned discussion, tJie author trusts that tlie^o tlieses may yet commend them 
selves to thoughtful consideration and appropriate consideration “ 

These may be thus summarized The therapeutic action of digitalis results from the 
action of the drug upon ventricular mu«cle, which muscular effect is of therapeutic value in 
“potential” heart failure Digitalis lessens the energy requirement of the failing myo 
cardium, it docs not force it to work harder, but enables it to work better 

The indication for digitalis lies not in the manifestations of heart failure but in the 
heart failure itself 

Digitalis therapy must be considered primarily with reference to heart function, not to 
heart rhythm 

Diuresis from digitabs is a general circulatory effect, blood pressure changes are sec 
ondary circulatory effects Pneumonia, shock, toxic states and septicemia are not indications 
for digitalis Nor is angina pectoris 

"Willie there arc numerous other theses, based upon the data presented in this book, 
enough have been summarized to show that Dr Luton has written an eminently practical 
book which should prove of great interest and still greater value to the physician 

Both author and publisher may be congratulated upon tlus book and, perhaps, most of 
all the physician who may find it in practical help m the solution of some harrassing clinical 
problem 


Diseases of the Nailst 


I T IS, perhaps, a truism to say that the recognition of disease connotes the detection, recog 
nition, and correlation of mmutia, jnst as it mav aI<»o be trite to recall that the majoritj 


•The Clinical Use of Digitalis Bv Drew I uten aLD Associate Profe<‘sor of Clinical 
aledicine in the Washington University School of Medicine anil Physician to Bames Hospital 
St Louis Cloth 226 pages two plates Charles C Thoma>‘ Springfleld 111 

tDlseases of the Nalls B 5 V Pardo Gastello MD formerlj Assistant Profoosor of 
Dermatology and Ssphilology Unlversltj of Havana with a foreword bj Howard Fox \iD 
Professor of Dermatology and Sjphilology New \ork Univeroltj Cloth 177 pages 04 Ulus 
trations Charles C Thomas Springfield III 
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O Of paramount importance in tlie 
treatment of pernicious anemia is 
the administration of adequate anti- 
anemic material, such as is contained 
in liver, to restore hemoglobin and 
red blood cell levels. 

In cases where there is evidence 
that subacute combined degenera- 
tion of the spinal cord is present, 
therapy must be adequate to arrest 
completely all progress of the cord 
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her normally in the circulation shows little variation. The life history of the 
erythrocyte is shown in Table I. To form red cells, nonspecific substances 

< TISSUES ■ » 



Fiff. 1. — Schematic illustration of red cells functioning as units (cups) on an endless- 
chain conveyor. A, Normal red cells. B, Red cells of normal size partly filled with hemoglobin 
(normocytic, hj’pocliromic anemia). C, Small red cells completely filled with hemoglobin 
(microcytic, hypochromic anemia). D, Small cells, partly filled with hemoglobin (microcytic, 
hypochromic anemia). Large cells, completely filled with hemoglobin (macrocytic, hyi>er- 
chrorae anemia). F, Large cells containing a noi*mal amount of hemoglobin (macrocytic, 
normochromic anemia). 



WftiqhtinKd. 55 972 55 82 69 62 46 81 80 84 61 7^ 

9 crcr$ $ cTcT? o 

Norma) Normal Polycythemia Vera Idiopathic hypochromic Aphslic Anemia Pernicious Anemia 

Anemia 

Fig. 2. — Variation in total mass of circulating red cells in various conditions. The circle in- 
dicates the relative volume of the unit of mass (the red cell) in each instance. 


necessary for building all cells are needed. These are protein, fat, carbohy- 
drate, water, vitamins, and mineral salts. Two specific substances are also 
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the amount of bilirubin present in the plasma is an indicator of the rate of 
red cell and hemoglobin destruction. A correlation of the bilirubin content 
of the plasma and the reticulocyte level is shown in Table II. 

Table II 


Relation of Blood Formation and Destruction to Bilirubin and Eeticulocvte Level 


BILIRUBIN 

CONTENT 

{icterus index) 

RETICULOCYTE COUNT 

INCREASED 
(OVER 1.5%) 

NORMAL 1 

(0.5-1.5%) 

DECREASED 

(under 0.5%) 

Increased 
(over 6 units) 

1 

1 

Increased blood destruc- 
tion with active bone 
marrow 

Increased destruc- 
tion without good mar- 
row response 

Increased destruc- 

tion with inactive hone 
marrow or impaired 
delivery of red cells 

Normal 
(4-6 units) 

Active bone marrow with- 
out excessive destruc- 
tion 

Decreased marrow with- 
out excessive destruc- 
tion of red cells 

Decreased formation or 
impaired delivery of 
rod cells without ex- 
cessive destruction 

Decreased 
(under 4 units) 

Decreased destruction of 
hemoglobin due to iron 
deficiency; active cell 
formation in marrow 

Decreased destruction of 
hemoglobin. Decreased 
formation of hemo- 
globin; normal cell 
formation in marrow 

Decreased destruction of 
hemoglobin. Decreased 
formation of liemoglo- 
bin. Decreased cell 
formation in marrow 
or impaired delivery of 
cells 


If all elements necessary for red cell formation are deficient, the marrow 
cannot make the normal number of cells at the normal rate. The marrow 
functions at a low rate of speed but such cells as are delivered into the 
circulation are usually normal. The two specific elements, iron and erythro- 
cyte maturing factor (EMP), are necessarj’- if the marrow is to make a normal 
cell with a normal complement of hemoglobin. As the red cells develop in 
the bone marrow, they multiply actively at the megaloblast stage but are 
not ready for deliverj' from the marrow until completed by a substance 
formed by the interaction of a secretion of the stomach (the intrinsic factor 
of Castle) on food elements (the extrinsic factor of Castle) and stored in the 
liver. This substance has been designated by many names, as “liver prin- 
ciple,” the “antiauemic principle of Castle,” the “pernicious anemia prin- 
ciple,” and “antimegaloeyte principle.” Its fundamental action is to mature 
the red cell, or prepare it for emergence from the marrow, so we have desig- 
nated it er3dhroe}de maturing factor (EMP). Since it is always necessary to 
know, in studying an anemia, whether there is a sufficient supply of this essen- 
tial factor, we must have some indicator of its lack. The cell to which this 
substance (BMP) is supplied becomes smaller so a decrease in volume of the 
cell is characteristic of the maturation effected by the erythrocjde maturing 
factor and a macrocjTosis is indicative of its lack. "While a macrocytosis is 
usually an indicator of a deficiency of the erythrocjde maturing factor (EMP), 
cells of increased size maj' be due to other causes. A hyperplastic marrow, 
overactive in response to a great demand for red cells, may deliver red cells 
larger than normal. These are large because of rapid removal from the 
marrow before maturation is complete rather than a lack of eiythrocyte 
maturing substance (EhlP). Thus the hyperplastic marrow in response to 
rapid destruction of red cells in phenylhydrazine poisoning or in spherocytic 
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or delivery of red cells (tlie retieulocj'te count), the lack of the erythrocyte 
maturing factor or EMF (maerocytosis), and a deficiency of iron (hypochromia 
and microcytosis) as tabulated in Table III. I have described elsewhere the 
technic of the blood examination to supply such data.- A careful laboratoi-y 
study is first necessary in every anemia to furnish the data outlined above. 
From the laboratory examination the anemia is classified on the basis of the 
number, size, and hemoglobin content of the mean red cell.^ These studies 
are illustrated in Fig. 3. The relation of the blood findings to red cell forma- 
tion and destruction is shown in Table IV. 
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Fig 3. — study o£ blood and interpretation of findings in anemia 


Since an anemia represents a loss of balance between red blood cell forma- 
tion and destruction, an anemia can result only from increased blood loss 
without a compensating increase in blood formation, by decreased formation 
with a normal or accelerated blood loss, or by a combination of increased 
blood loss and decreased formation. A clinical classification of anemia on the 
basis of method of production with the more important clinical causes is given 
in Table V. In every anemia it is necessary to make both a laboratory and 
clinical classification. 
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THE MECHANISM OF ANEMIA* 
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A nemia is a leduction beIo\\ iioiinal of the cipacitj of the blood to transport 
^ tho oxjgeu neccss'ii’j foi all animal life The bod^ tissues must be sup 
plied vnt!i i]nn\ times as nmch o\jgcn as can be earned in plnsical solution 
in the plasma The hemoglobin noimallj present (15 to 16 gm per 100 ee of 
blood) increases one bundled times the power of the blood to transport ov\gen 
eaioing it in eliemical combination This amount of hemoglobin in solution 
in the cjiculatmg blood isonld gieatl> increase the osmotic piessine of the 
plasma bcjond that of the surrounding tissues and so delndrste the tissues 
Hemoglobin in a led cell is outside the plasma, does not affect the osmotic 
pressuie and let functions efficiently as an oxygen earner since absoiption and 
iclease of o\jgen is as efficient as if the hemoglobin weic m solution m the 
plasma The led cell is thus simply a container^ for tiie necessary hemoglobin 
and functions as a cup on an endless chain coa've^or It is noimalh filled with 
hemoglobin and is constanth maKing lound trips from the lungs to the tissues 
This conception of the function of the led cell applied to the different labora 
torj tjpes of ancmn is illustrated in Pig 1 In addition to thinking of the 
red cell as a cup on an endless chain ton\eior we should also Msualize the total 
mass of circulating red ceils as a lessel containing hemoglobin Tho size of this 
\essei \ ines enoiiiiousl^ in blood disciism affecting the red cell as illustrated 
m Tig 2 

Tlie piobiem of anemia primarily concerned uith hemoglobin and its 
caiiiei the red cell llie span of life of a red cell a\eiagGs thirtj dajs 
About a tiillion rtd cells aie foimed and destroyed each daj since the num 
•From the Cleveland Clinic 
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The cells i-emaiiiiiig in the circulation are normal and the process of formation 
and destruction is unaltered. This state persists for only a short time, how- 
ever, after the hemorrhage, when there is increased activity of the marrow 
to compensate for the blood lost. The icterus index falls (2 units) and the 
amount of bilirubin and iron set free decreases, and the picture is now one 
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Fig. 4. — ^Normal red cell plis-siology. 

of an iron deficiency anemia, shown in Fig. 6, where there is a defect in the 
supplj' of iron to the marrow with the result that the cells are small (volume 
index 0.067) and have a decreased hemoglobin content (eolor index 0.4). The 
therapeutic indication is to stop the blood loss and supply aii adequate amount 
of iron. 
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In Pig. 7 is illustrated the red cell meclianism in an anemia due to exces- 
sive liemolj-sis resulting from tlie improper use of phenylhydrazine. Tins 
patient was given this drug on the basis of a wrong diagnosis of polycythemia 
vera. Tlie polycythemia was a symptomatic one since the blood volume vaj 
normal. When first seen, the patient had a well-marked anemia (hemoglobin 
58 per cent ) with a high icterus index (25 units) and a high reticulocyte 
count (30.3 per cent). The bone marroiv here is overactive and increased in 
volume as indicated b 3 ’^ the reticuloc 3 'tosis to comjieusate for the excessive red 
cell destruction. The supp^v of building materials is normal. The cells dam- 
aged by the phen 3 ’Ih 3 -drazine are rapid^v removed from the circulation so the 
Sfilecu is ovi'ractive and larger than normal. The output of iron and bile 
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;}aun(lice maj delner maeroe^he cells A cliiomc h}'peiplasia of mai'io’i\ in 
response to increased cell loss iisuallj leads hi time, lioue\er, to tlie formation 
of cells smaller than normal lion is the second specific element necessary for 
nomal red cell formation Without iron hemoglobin cannot be formed It is 
most probable also that iron stimulates the growth and multiplication of red 
cells at the noimoblast stage nhere di\ision is most active With a deciease 
in the noiinal amount of hemoglobin in the blood, there is fiist a decrease in 
the eoncentiation of hemoglobin in the led cells or decreased coloi index 
Since there is no ’lahie in hainig red cell stioma without hemoglobin to fill 
it if the eoloi index continues low the cells become smaller and the \olume 
index decieases The hjpochroima shonii bj the lessened coloi index and 
volume index is a measuie of the lack of non 

Thus vve have accurate mdicatois to show the balance between led cell 
formation and cell destruction (the led cell count and hemoglobin content), 
the late of destruction of red cells (the icteius index), the late of legeneratiou 

Table III 

Measwes op Eed Cell Acmixy 
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INDICATOP 

Balance of red icll and hemoglobin formation 
and destruction 

Bate of dc''tructJon of red cells 

Bate of regenention of led cells 

Deficiency of iron 

Deficiency of erythrocyie matnnng factor ; 
(EilF) 

Red cell count and hemoglobin content 

Level of bile pigment m plasma 

Level of reticulocytes m circulation 
Hy7>ochromia and microcytO'sis of red cells 
Macrocvtosis of red cells 


Table iv 


Eelvtiov or Blood Findings to Bed Ceh rorviAnox and DrsTrucnos 
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Slight increase m luvan enihroerte volume if reticulocy 
tosis IS marked Often nn increase in leucocjtea and 
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The number of cells is increased 


Inactive bone marro« 


Increased re 1 cell and 
moglobm destruction 


rDecroase or absence of reticulocytes basophilia and nuclea 
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» rincrease in bilirubin content of plasma decrease in number 
4 of cells unless compensated for bv increased marrow* ac 

I tmty 
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Deficiency m entkroc\-te ma locieasc m mean enthrocyte lolunie (mireiiel 

anemSi) volume index) 

Defieiencj in iron (iron defi rAnemia with hypochromia of red cells (decreased color index), 
ciency anemia, chronic hem ■{ microcytosis (decreased volume index) if hypochromia con 
orrhagic anemia) I tmues 

rt ^ . (Anemia with increased icterus index, reticulocytosis if marrow 

HemolyUe anenna ] to incraa-ajd need 
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amount or activity of mar J Vneaiia with cells of normal sire and hemoglobin content, 
row (aplastic or hypoplastic 1 decrease m reticnloertes 

anemia) [ 
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excessive immbei-s of abnormal cells from the circulation. Splenectomy helps 
the anemia'’- ® but here the result differs from that seen in spherocytic anemia 
in that the patient continues to have some anemia after removal of the spleen. 
The increased cell destruction and formation also continue so the excessive 
activity of the spleen cannot be the sole cause of the anemia. It is most 
probable that the red cells fragment more easily than normal and this frag- 
mentation continues after splenectomy. There is no treatment for this phase 
of the disorder. Splenectomy removes only one factor in the anemia. 

Pig. 10 illustrates the anemia due to marroiv aplasia caused b}' the pro- 
longed use of arsphenamiue. The amount of functioning marrow tissue is 
decreased. In this instance the blood examination shows a marked anemia 


RED CELLS IN ANEMIA 
DUE TO SICKLE SHAPE OF CELLS 


FORMATION 


CIRCULATION DFSTRUCTION 



Fig. 1). — Phjsiologj' of red cells •with excessive filtration by spleen (sickle-cell anemia). 


with cells of normal size (volume index, 0.97) and hemoglobin content (color 
index, 1.02). The reticulocyte count is very low (0.2 per cent). The marrow 
is at a low level as indicated by the low red cell, white cell, reticulocyte, and 
platelet counts. The mill is greatly decreased in size although the supply of 
raw material is ample. There is less destruction of cells so the iron and bile 
pigment output are much below normal. It is apparent that this anemia can 
be treated onty b 5 ' measures designed to improve the size and function of the 
marrow. In this instance the marrow ivas permanently damaged and the 
patient finally died of the anemia. 

Another type of anemia due to marrow deficiency is illustrated in Pig. 11. 
This is a mjmloid leucemia with a marked anemia (hemoglobin 42 per cent). 
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TABI.B V 

Clinical CLA^smcATiON of AvE\ri\ 

I Increased blood loss 

1 Mecbatucal loss from hemorriiage 

2 Accelerated red cell dcstrueUoa by 

a Hemolytic agents (as pbenylhjdrazinc or bittenal toMn) 
h Kapid red cell remoA-il from au abnorniahtj of cell shape (is congenital 
licmolj*tie icterus), ovenctivity of reticuloendothelial system, or defect in cell 
structure 

II Decreased blood formation 

1 QuantitatiTC decrease in red mirroa from apKsia as in benzol pcnsoning, or 
erotMlmg out of erythrogenic tissue as m Icuceraia or mjeloma 

2 Quantitative depression of marrow nctivitv as bj malignancy, liypometabohsm, 
chronic toxemia such as nephritis or cache’cm 

3 Qualitative decrease in marron aetmtj from deficicncj of specific substances 
necessary for normal marroiv activity 

a Deficjenc> in supply, absorption, or use of crj'throc\te maturing factor (EMF) 
aa in pernicious anemia or spruf 

b Deficiency in supply, absorption, or use ot iron as m chrome hemorrhage, 
dietarv lach, and idiopathic hypochromic anemia 

With a caieful study of the blood and deteiimnatiow of each of the indi 
cators of red cell actuitj, a eUnical study of the patient and a cluneal classi 
fication of the anemia, the diffeient types of anemia can be Msualized by 
means of diagrams In each diagram, the blood is depicted lu i elation to the 
three phases of the led cell, -viz, (1) formation, (2) circulation, and (3) 
destruction The fundamental fault in the pioduction of the anemia is ap 
parent m such a diagram, so the point of attack in tieatment is evident 
In Fig 4, the normal cell is shown in lelation to foimation, ciiculation, 
and destiuction The bone maiiow is thought of as a gustmiU uith three 
hoppers supplying matciials for making red cells One hopper supplies the 
nonspecidc elements and the other two the specific elements Normally, the 
hoppers are full The level in the mill indicates the relative fullness of the 
bone marrow To maiutaui the noimal balance betneeu formation and de 
struction, nearly one trillion cells and 25 gm hemoglobin must be formed 
daily In the circle showing the normal circulation are 100 red cells with one 
reticulocyte The cells are of noimal size and liemoglobiit content The nor 
mal findings aie shouii belou the circle Old led cells are taken out by the 
reticulo endothelial cells, largely those of the spleen If the blood count re* 
mams constant as it noimaliy does, the same numbei must be taken out as 
aie delneied to the blood stieam by the mairow As the hemoglobin is 
destroyed, iron is split off Some of the iron is escreted but the larger part 
(85 per cent) is returned to the nianow to be used again The end product 
of hemoglobin destiuetion is bihiubiu winch is escieted by the h^er The 
normal amount of bile pigment and iron foimed is indicated by the leael of 
these substances in the contaiuci*s in which they aie leceived We think of 
the null as functioning at a constant rate of speed so as to supply the same 
numbei of cells Mith the same hemoglobin content as aie destioyed each day 
The normal mean elapsed time betu een the beginning of fomation of the cell 
and the ultimate disposal of it is thnty days 

E\ery anemia can be illustiated by such a diagram In Pig 5 is shown 
the led cell mechanism immediately after a iaige hemorrhage from the uterus 
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Here the marrow is full, but the increase in size is due to the hyperplasia of 
myeloid tissue at the expense of erythrogenic tissue, so there is a great decrease 
in red-cell-forming tissue and a consequent anemia. The spleen is also en- 
larged from infiltration of myeloid tissue and not from overaetivity due to 
excessive cell destruction. There is less red cell destruction and so less iron 
is set free and less bile pigment formed. Here again, the indication for treat- 
ment of the anemia is to decrease the mass of myeloid tissue in the marrow 
by radiation or medication to make room for the erythrogenic tissue. The red 
cell count often reveals more in leucemia than the number of white cells as it 
gauges the state of hyperplasia of the marrow which is more important than 
the white cell count. 
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Fig. 12. — PliysioIOB}' of red cells -nhen the function of marrow is slotted up. 


Instead of a quantitative decrease in erjThrogenic tissue, the total amount 
may be unchanged but the function be quautitativebr depressed. This tjrpe of 
mechanism is shown in Pig. 12. It is responsible for many cases of anemia 
such as malignancy, infections, toxemia, and l^'pometabolism. We can best 
A'isualize this mechanism by tliinking of it as normal except for the speed with 
which the apparatus works. It is greatly slowed up, although the supply of 
building material is normal. Such cells as are turned out are normal and less 
cells are disposed of. The total nuiUber circulating is decreased. The time 
interval between the beginning of cell formation and the end of cell destruc- 
tion is increased to varying degrees just as it is decreased in spherocytic 
anemia or sickle-eell anemia. 
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RED CELLS IN ANEMIA 
DUE TO ACUTE HEMORRHAGE 
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RED CELLS IN ANEMIA 
DUE TO CHRONIC HEMORRHAGE 
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Pie. 6. — Physiology oC red cells after a chronic hemorrhage 
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shown in a chronic hemorrhagic anemia (Pig. 5) except for the mechanical 
loss of iron in the hemorrhage. In such an instance there is also an iron 
deficiency anemia due to the loss of iron more rapidl}" than it is normally 
supplied by food. If sufficient iron is given, the hemorrhage may continue, 
but the anemia is relieved so long as the marrow is able to stand the added 
strain. The bone marrow has to cope with the same defieiencj^ if there is a 
defect in assimilation so the iron taken in does not reach the marrow. This 
is the eondition in idiopathic hypochromic anemia. In the example cited, 
insufficient iron has been taken in. The marrow in this instance is hyper- 
plastic in an attempt to compensate, but such red cells as do get out are small 
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Fig. 14. — Physiology of red cells when building materials are deficient (iron deficiency anemia). 


(volume index, 0.75) and deficient in hemoglobin (color index, 0.67). The 
low volume and color index indicate the iron deficiency. Here there is much 
less destruction of hemoglobin so very little iron is set free and the bile 
pigment content of the plasma is less than normal (icterus index, 2 units). 
Again the therapj’ of the anemia is clearly indicated from the diagram. It 
consists in filling tlie iron hopper by providing an adequate supply of iron. 

If an organ does not receive an adequate supply of a necessary factor, a 
deficiency necessarily develops. Under certain conditions an organ may re- 
ceive a necessary factor and for some reason not use it so a deficiency state 
results just as if the factor were not supplied. The conditions influencing the 
use of nutritional factors in general have been discussed elsewhere.’^ We may 
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of building materials is ample so the hoppers aie full and the active mariow 
IS fullei than normal Tlie fundamental difficulty in tins disease is an anatomic 
defect in the shape of the led cells uluch aie spherocytic rather than normal 
biconcaAe dishs As a result of this abiioimal shape the cells are moie fragile 
than normal^ and aie lapidly iemo\ed from the ciiculation by the spleen 
■which IS enlarged as a lesiilt of the inci eased acti\it\ jMore iron and bilirubin 
than noimal aie pouied out Hexe the a\eiage length of life of the led cell is 
a few days instead of the usual tlmU days Theie is a lapid stieam of cells 
from the site of oiigin, the bone maiion, to the place of destiuction, the 
spleen We cannot eoiiect the anatomic defect so the patient is tieated by 
remoMng the filtci The abnoimally shaped cells function noimally if allowed 
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Fig 8 — Phjslology of red cells with excessive flUrallon b> spleen (sphcrocjtic anemia) 

to lemam in the circulation The anemia, leticnlocy tosis and jaundice all 
disappoai after spleuectorat, showing that the inei eased activit\ of the spleen 
is the cause of the anemia although the fundamental defect is in the bone 
mairow 

Sickle cell anemia, shown in Fig 9, has much in common with spherocvtic 
aneima (congenital iiemolytic leteius) Here, also tliere is a fundamental 
defect in the inaiiow with the delivery of cells of abnormal shape and piobably 
with a greatei tendeiict to fiagment The supph of building material is 
adequate, the maiiow is OAeractne as shown fayr the reticulocyrtosis, and red 
cell dcstiuction is excessive as shown by the increased icterus index The 
spleen IS enlarged at least early in the disease due to oveiactnity in removing 
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find tlie clinical and laboi’atoiy picture of a deficiency anemia even though 
an adequate amount of iron and erytliroejde maturing factor be supplied to 
the marroAv. 

It is Avell knoAvn that mj’^xedema may shoAV the typical blood picture of 
pernicious anemia. Such a state is illustrated in Fig. 15. This patient had 
an anemia vith a mild macrocytosis in mj'xedema. The defect is in the nor- 
mal completion of the red cells just as it is in idiopathic pernicious anemia. 
In such a case, the addition of thyroid extract alone should relieve the anemia 
since the marroAv can then use the erythrocyte maturing factor (EMF) al- 
readj’^ supplied in adequate amounts. 

It is quite common to encounter an iron deficiency anemia Avhieli Avill not 
respond to adequate dosage of iron. There seem to be many more extraneous 
factors infiuencing the use of iron by the marrow than of the erythrocyte 
maturing factor. The example cited in Fig. 16 is the case of a patient with 
lead poisoning. The gh'iiig of iron does not infiuenee the anemia, although 
the laboratory findings of Ioav volume and color index are charactei-istie of 
an iron deficiency anemia. The lead seems to prevent the normal utilization 
of the iron by the marroAV, so treatment must first consist of removing the 
infiuencing factor before iron is given. The findings here are exactly like 
those shoAvn in chronic hemorrhagic anemia (Fig. 6), and an anemia due to a 
deficient intake of iron (Fig. 14) . The laboratory findings indicate the funda- 
mental defect so far as the marrow is concerned but do not shoAV whether the 
marroAV defect is due to excessive loss, deficient intake, or impaired utilization 
of iron. 

SUMMARY 

In every ease of anemia, the I’ate of red cell formation and delivery from 
the marroAA', the rate of destruction, and the balance between these two factors 
must be determined. 

Measures are available for gauging accurately the state of the marrow 
and all important faetox'S in red cell actixfity. 

The anemia must be studied and classified from both the clinical and 
laboratoi'y standpoints. 

Red cell foi’mation, circulation, and destruction in all the common anemias 
are illustrated by diagrams. 
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reported positive if treated similarlj'. 'W'e believe that the increase in positive 
readings is not due to the removal of natural hemolysin but to the introduction 
of anticomplementary substances adliering to insufficiently washed cells. 

As early as 1908, Bauer-- ^ noted that absorbed serums are increased in 
anticomplementary properties. Kolmer and Rule® have stated that from 2 to 20 
per cent of serums may increase in anticomplementary properties followung 
absorption, and this at times may be responsible for the apparent increase in the 
strength of the reaction rather than to the i-emoval of natural hemolj-sin. We 
have found that ivashing sheep cells as many as five times has not always been 
sufficient to completely remove the antieomplementary substances that adhere 
to the ceRs. 

It is possible to demse a titration which wall show the reaction which takes 
place in these serums. Select a serum which contains a large amount of natural 
hemolysin. Divide it into two parts. Remove the natural hemolysin from one 
part in the usual waj-. Prom the portion which is now- free of natural hemolysin, 
prepare two tubes containing 0.02 e.e. of this serum. To each of these tubes add 
one unit of complement. To one of the tubes add two units of specific hemolysin, 
and to the other add one unit. After the addition of the usual amount of 5 per 
cent cells, incubate both tubes at 37° C. for one-half hour. One tube wiR hemolyze 
much slower and much less than the other because of the deficiency of specific 
hemol 3 'sin. 

With the original portion of the serum which contains the natural hemolysin, 
repeat the above procedure. At the completion of this reaction, both tubes 
wtR hemolj’ze to the same extent because the tube wdiich had the one unit of 
specific hemolysin will be aided bj- the natural hemolysin present. The tube 
which received 2 units of specific hemolj'sin will have such an excess that the addi- 
tional natural hemoh-sin will make no difference. If tlie two tubes which contain 
one unit of specific hemolj-sin, one of which contains natural hemolj'sin and the 
other does not, are compared, it maj- be thought that the one which contains 
natural hemolysin has hemoR-zed too much, but this is not so. The fact is that 
the tube ivliich contains no natural hemoR'sin has not hemoR-zed enough. The 
reaction in this tube is not complete because of too little hemolj’'sin. This 
tube is similar to a tube in which the complement and the hemolj’sin are of 
equal concentration, and it therefore cannot be used to estimate complement 
strength. If the other two tubes which contain the tw-o units of specific hemolysin 
are compared, it will be seen that thej’ are both alike, because both tubes have 
an excess of hemolysin and the lack of natural hemolysin makes no difference. 

These four tubes clearly show’ that excess of natural hemolj’sin acts in 
exactly the same w’aj- as excess of specific hemolj’sin, and it has ahsolutelj’ no 
effect on the result of a test except to hasten the end reaction. They also show 
whj’ natural hemolysin has been accused of producing false negative reactions. 
It is because too little hemolysin is being used, and those serums which contain 
natural hemolysin hemolj’ze in much less time than those w’hich contain none. 
For this reason, it is assumed that they go too far. 

When a slow system is used and the results are read too soon, the only 
results which are eon-eet and consistent are the negatives. Anj’ positive re- 
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The anemias due to a defect in supply of building material are most im- 
portant especially since the lack can readily be supplied. It is in this group 
that the greatest advances in treatment have been made in recent years. The 
mechanism of development is now well understood. In. Ihg. 13 is illustrated 
the red cell meclianism in an anemia due to a defect in supply to the marrow 
of the erythrocyte maturing factor (EMP) furnished by the liver and liver 
substitutes. The anemia I have shown is a typical pernicious anemia. The 
mechanism is the same in sprue and similar disorders in which the macrocytic 
anemia occurs. This whole group should be designated the erythrocyte-matur- 
ing-factor (EJIP) deficiency anemias. Pernicious anemia is the most impor- 
tant of the group. The patient cited during the active phase of the disease 
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Tig 13 — Phj-^lolog}- of r«l cells when building niatenils are deflciont (pernicious anemia) 


had the macrocytosis of red cells (volume index, 1.29) characteristic of such 
a deficiency. The marrow in active pernicious anemia is shotvn by marrow 
puncture and necropsj' studies to be hj'perplasfic, but very few cells are de- 
livered to the blood stream so the reticulocyte percentage is low (0.5 per cent). 
Tl)e bile pigment of the plasma is high (icterus index, 10 units), indicating an 
excessive destruction of red cells which in pernicious anemia takes place in 
the marrow and not in the circulating blood or rcticulo-endothelial system. 
The output of iron is high. Here the therapy is evident. It consists in sup- 
plying adequately the deficient erj'throcytc maturing factor by giving liver, 
gastiie tissue, or liver concentrates. 

The mechanism in an anemia due to a deficient intake or impaired assimi- 
lation of iron is shown in Fig. 14. The mechanism is similar to that already 
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reported positive if treated similarlsL We believe that the increase in positive 
readings is not due to the removal of natural hemolysin hut to the introduction 
of anticomplementary substances adliering to insufficiently washed cells. 

As early as 1908, Bauer-> noted that absorbed serums are increased in 
anticomplementary properties. Kolmer and Rule^ have stated that from 2 to 20 
per cent of serums may increase in anticomplementaiy properties followuig 
absorption, and this at times may be responsible for tlie apparent increase in the 
strength of the reaction rather tlian to the removal of natural hemolysin. We 
have found that washing sheep cells as manj^ as five times has not always been 
sufficient to completelj’- remove the anticomplementary substances that adhere 
to the cells. 

It is possible to deidse a titration which will show the reaction which takes 
place in these serums. Select a serum which contains a large amount of natural 
hemolysin. Divide it into two parts. Remove the natural hemolysin from one 
part in the usual way. Prom the portion which is now free of natural hemolysni, 
prepare two tubes containing 0.02 c.c. of this serum. To each of these tubes add 
one unit of complement. To one of the tubes add two units of specific hemotysin, 
and to the other add one unit. After the addition of the usual amount of 5 per 
cent cells, incubate both tubes at 37° C. for one-half hour. One tube ivill hemolyze 
much slower and much less than the other because of the deficiency of specific 
hemotysin. 

With the original portion of the serum which contains the natural hemolysin, 
repeat the above procedure. At the completion of this reaction, both tubes 
will hemolj'ze to tlie same extent because the tube which had the one unit of 
specific hemolysin will be aided by the natural hemolysin present. The tube 
which received 2 units of specific hemolj’siu will have such an excess that the addi- 
tional natural hemolysin will make no difference. If the two tubes which contain 
one unit of specific hemolysin, one of which contains natural hemolj’sin and the 
other does not, are compared, it may be thought that the one which contains 
natural hemolysin has hemolyzed too much, but this is not so. The fact is that 
the tube which contains no natural hemolysin has not hemolyzed enough. The 
reaction in this tube is not complete because of too little hemotysin. This 
tube is similar to a tube in which the complement and the hemolysin are of 
equal coneenti’ation, and it therefore cannot be used to estimate complement 
strength. If the other two tubes which contain the two units of specific hemolysin 
are compared, it will be seen that they are both alike, because both tubes have 
an excess of hemolysin and the lack of natural hemolysin makes no difference. 

These four tubes clearlj’’ show that excess of natural hemolysin acts in 
exactly the same way as excess of specific hemolysin, and it has absolutely no 
effect on the result of a test except to hasten the end reaction. They also show 
why natural hemolysin has been accused of producing false negative reactions. 
It is because too little hemolysin is being used, and those serums which contain 
natural hemotysin hemolyze in much less time than those which contain none. 
For this reason, it is assumed that they go too far. 

Wlien a slow sj'stem is used and the results are read too soon, the onlj"^ 
results which are correct and consistent are the negatives. Any positive re- 
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mesenteric capillaries, tiio contracted (manipulated) endothelial cells seemed 
to fill the entire channel of a capillary in -tthieh there happened to he a physio- 
logic stagnation of flow (an supra) ; in no ease in u hich the blood u as actually 
floAving uere we able to observe a complete occlusion of the capillaiy by the 
localized bulging of the stimulated endothelial cell. With extenshe stroking 



Fiff i! — Untouched photomicrogi apli (frog mcsenteij), shonjng (1) spontaneous contrac- 
tion of capillarj (f), (2) geneializ'^d contiaction c _ - . j capillarv (if), e\tendinB 

tiom region adjacent to Houget cell (H) to junctior "phj siologic stagnation 

of capillaiy floM Mas lelieied (in Capillar\ If) aftei taking the photo 

micrograph The capillan constriction, houeter, peisisted for seieral minutes. 



rig 4 — Untouched photomicrograph (frog mesenter\), showing (1) maximal capillar' 
dilation and rapid blood flow due to incipient Inflammatorj leaction, (2) formation of red 
■'thrombus" (T) at site of endothelial injurv, effected bi miciodissection needle fa single white 
coipusclc (It') is attached to lower pole of thrombus] (3) the constiictmg effect of connec- 
tive tissue bands (R) , (4) a margmating Icucocjte (AT) , and another (HI emigrating througn 
the wall of capillaiy (G). v j 


of a coiisidcrahlc stictch of the vessel A\all it uas possible at times to produce 
a moie generalized contraction of the capiUaiy (also arterioles and venules) 
still Avithout actual aricst of the blood flow (Fig. 3). 






THE QUANTITATIVE RELATIONSHIP OP COMPLEMENT TO 
HEMOLYSIN ITS DIRECT APPLICATION IN THE 
SEKODIAGNOSIS OP SYPHILIS" 


John Koopmvn^, I Da\id FvlIvER, New York, N Y 


T he qunntitatnc lolatioiiship of complement to hemolysin is of more than 
academic impoitancc It has a diiect bcaiuig upon the accuiaej and con- 
sistency of all complement fixation tests It is also the fundamental factor 
needed to solic the piohlcm of the effect of the natiiial hemolysin in patients’ 
seiiims on complement fixation lesults 

The cxpeiimciits outlined in this paper dcmoiistiate the fact that in com- 
plcmeiit fixation reactions an excess of one reagent does not compensate for a 
deficiency of the othei, and any method 11111011 is hased upon the theoiy of com 
pensation cannot produce icliahle 01 consistent results 

A titiation 11 Inch is useful in disclosing the relationship existing between 
complement and licmoly siii is shoii n in Table I 

Tins titration is planned so that laiious amounts of complement from a 
minimum (0 01 c c ) to a maximum (0 1 cc ) aie allowed to act with \aiious 
amounts of hemolysin from a minimum to a maximum The effect desired will 
ho mole oleaily shown if the complement and hemolysin are diluted, so that each 
solution contains one unit in a xolumo of 01 cc The cells are a 5 per cent 
suspension and 0 1 e c is used 111 each tube The total volume is 0 5 c 0 
Tins titialion should lie allowed to lemaiii in the water hath at 37' C for at least 
one hour Tuilc 1- 
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Assigning aibitnrj figiues to the amount of hemohsis obtained from zero 
up to 10, whicli lepicseiits complete hemohsis, it ■\m 11 bo seen that 0 01 cc of 
(omplcnicnt does not piodncc an\ hemohsis, icgaidlcss of the amount of hemolj- 
sm used With 0 02 c c of complement the hist tiace of hemol} sis appears with 
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of platelets and leueocj’tes, the so-ealled “■white thrombus” (Zahn). The coag 
ulative changes (fibrin formation) in the blood plasma are indifferently demon- 
strable ■vmth the present technic. 

We take pleasure in acknowledging the helpful advice of Prof. J. F. Fulton during a 
large part of these observations, which were made in the laboratory of Physiology, School of 
Medicine, Yale University. 
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VISCERAL TEMPERATURES IN THE INTACT AND 
UNANESTHETIZED ANIIMAL'^ 


I. A New Technic for IMeasurement 


James B. Hajiilton, Ph.D., New Haven, Conn. 


T he temperatures of the internal organs of the animal body and their rela- 
tionship have never been comprehensively studied, although there have 
been numerous reports concerning the degree of heat possessed by one or two 
organs under specialized conditions, as for example, the stomach after food 
administration. This literature, however, presents variant and confusing 
figures for organic temperatures both in experimental and in normal states. 
The confusion has largel}’^ arisen from certain inaccuracies commonly inscribed 
in these reports, of which the most frequent are : (1) exposure of the viscera 
to the cooler air of the experimental chamber, (2) changes in bodj^ tempera- 
ture, blood flow, and heat regulation due to anesthesia, (3) variability in the 
standardization of a base-line body temperature, and (4) instrumental errors. 
A brief consideration reveals the magnitude of these errors, which are cor- 
rected by the new technic. 

1. Exposure. — ^Pig. 1 represents the uniformity of individual organic and 
general body temperatures obtained witli the technic reported in this paper, 
which eliminates the effects of exposure by permitting forty-eight hours to 
elapse between the operative placement of the thermometrie de-vdce on the 
organ and the measurement of temperature. The technical errors necessarily 
introduced by the older technics, which involved measurement immediately 
upon application of a thermometer or other instrument, are seen by the facility 
■with which this organ-bodj' uniformity of temperature is destroyed. When an 
incision is made through the skin alone, the organs underlying the opening 

♦From the Department of Anatomy, Yale Medical School. 

Tteceived for publication, March 1, 19S6* 

This TN'ork was done in partial fulfillment of the requirements for the degree of Doctor 
of Philosophy at Yale University. 
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actions obtained with a sloiv sjstem are subject to criticism unless hemoljsis is 
allowed to proceed foi so long a tune that one maj be certain that the reaction is 
finished 

It IS Mell Imown that a small percentage of specimens from cases of clinical 
syphilis fail to gne positi\c reactions It is quite comenient to explain, failnie 
to secure a positne lesiilt in such cases pointing to the natiiial hemolisin 
If this natiiial hemohsin is lemoied and the icaction coiiMdeiablj dcla^ed, as 
it Mould be Mith a slow si stem, the reaction mai be icad too soon and theiefoie 
read too strong Notuitlistanding the fact that some of these specimens aie 
clinically positue, the\ aie neieitheless false positiics as fai as the Wasscr 
mann reaction is concerned, if the lesult is made positue bj the rcmoial of 
natural hemolysin 

"When the piopei amount of specific hemolysin is used, the test is scnsitiic 
and the end point is sharp If undci such cnciimstances a clinical comparison 
shoMS that too feu positiics arc obtained, the lemedv is to use less comple 
ment and to lead the lesults when the icaction is complete Aiu attempt to 
obtain more positives by i educing the hemohsin Mill produce unieliable results 


CONCLUSIONS 

Thclc IS no dangei of complement fixation tests hcmohzing too fast nor too 
far when an excess of hemohsin is used 

Theic IS nothing to he gamed h^ the icmoial of natuial hemolysin from 
patients’ serums on the contraiy% false positnes may occasionally' be obtained 
An excess of hemolysin does not compensate for a lack of complement 
All excess of complement does not compensate for a lack of hemolysin 
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correlated peripheral vasodilatation, which in a hot room does not produce 
the ordinary thermolysis, but the converse, a progressive degree of heat soon 
to end in heat-stroke if the air temperature is not lowered. 

3. Yariability in Standardization of a Base-Line Body Temperature. — ^Uni- 
formity of depth and a sufSciently long latent period for the thermometric 
device to assume the environmental degree of warmth are inviolate precepts 
in measurement of body temperature in rectum or vagina. A consideration 
of Fig. 3 illustrates polythermoeouple recordings of variant degrees in the 
same animal which were obtained at rectal depths of 0.6 cm., 1.8 cm., and 



3.0 cm. The depth of insertion necessary before approximation of the “in- 
ternal abdominal temperature" differs among the various animals. 

4. Instrumental Errors. — ^Instrumental errors are liable to be many and 
varied and do not warrant separate discussion in this place. Some errors to 
which simple galvanometer circuits are subject can be avoided by the use of 
a “null circuit," wherein no current flows through the apparatus. 

Thus it can be seen that visceral exposure and disturbances of heat regu- 
lation are incident to anesthesia and operative insertion of devices for thermal 
measurement, and result in after-effects lasting as long as twenty-four hours 
in which organic and body heat alike are abnormal. Normal thermal regula- 
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stained the cytoplasm of the peiicytes and differentiated those of tissue origin 
from emigrated leucocytes. Such leucocytes could also he distinguished by 
rounding off more completely uhen stimulated with the microneodle. In addi- 
tion, they were easily detached The true pericytes, on the other hand, assumed 
an oval form (see Fig. 2) and often resisted detachment from the vessel wall. 
Micromanipulation of the endothelial cells, a single nucleus usually being selected 



FiB 1 — Sketch ot eddying of Wood Into mouth of patent capillars during phase of 
••phjsloiogic stagnation", showing (4.) parent \cssel, (B) capillary. (C) stagnating mass of 
blood corpuscles. (Z>) constricted "mouth’ of capillary, (£) Rouget cell, (en) endothelial 
cell nucleus {X) (see text) 



Fig 2- — Untouched photomicrograph, showing localized contraction of single endothelial 
cell (i.) of frog's mesenteric capillary, m response to mlcromampulatton bj needle {N) The 
appearance prior to stimulation was ver\ similar to t ’ lucleus 

(en) A pievlousli manipulated Rouget cell (R) ntay with- 
drawn sHfilitlj' from the capillary wall without affectfn caliber 

of the iinderljing blood \cssel There Is ‘physiologic ■ 1 flow 

unrelated to the manipulate e procedures 


for stimulation, resulted (in a fresh preparation) in the cell-niicleiis becoming 
suollcn and ovoid At the same time, or shortly thereafter, the cytoplasm 
shortened longitudinally and bulged transversely, pioducing a localized narrow- 
ing of the capillarj- lumen. Although in one experiment with the kitten’s 
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precautions are taken to prevent inaccuracies. Neither jarring o£ the instru- 
ment nor elevation of the glass lid is permitted during readings; the paper 
roll is prevented from sliding. Further, the galvanometer is adjusted before 
each test to avoid machine “drift” and calibrated against a known tempei’a- 
ture at tlie beginning and end of each experiment.*' 

The micromax is allowed a period of an hour for self-adjustment before 
readings are begun. Wliere leads record divergent temperatures, as in con- 
comitant skin and rectal determinations, each lead is run solely on itself for 
a five-minute period to ascertain the correct degree for that particular lead, 
irrespective of anj’' deviation due to dh'ergenee of the other leads. By means 
of these precautions the instrumental error is always less than 0.1° F., when 
compared with the known bath temperatures. There is no need, however, of 
claiming for these experiments an aceuracj^ greater than the manufacturer’s 
estimated error of 0.9° F. The probability that such a large error exists in 



Piff. 4 . — MoJe of attachment and type of thermocouple employed in temperature measurements. 


spite of these precautions is slight, as seen by the constancy obtained in the 
measurement of internal organs. Fig. 1 shows uterine and rectal temperatures 
of a rat, which vary less than 0.02° F., from one another over the half-hour 
test period, despite the accentuation of any machine error by animal fluctuations ! 

Thermocouples . — The thermocouples are of fine 29 gauge wire, iron and 
Constantin being selected in view of the type of wiring in the recording po- 
tentiometer. Each wire is enamelled and then wound separately with two 
thread windings, the threads running in opposite directions (Fig. 4). A third 
layer of thread binds together the separatelj^ covered wii’es, the whole then 
receiving a coat of collodion before implantation. 


•For this purpose sodium sulphate is kept at the transition point (90.3° P.) by a vacuum 
bottle enclosed in heat-insulating' ccllotcx, the whole boxed with wood. ^ The heat of the sul- 
phate, which is practically constant over a period of twelve hours, is registered bj' a Beckmann 
ditterential thermometer calibrated to 0.025® P. The micromax records against the known 
temperature of the sulphate in the vacuum bottle by a thermocouple placed 0.5 cm. from the 
thermometer. The difference between this reading and that of the sulphate constitutes the 
error which can be calculated with reference to points oP the curve of the experimental 
reading?. 
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Experimental Capillary Injury in the Frog’s Mesentery. — By sufficiently 
vigorous movements of the microdissection needle, especially in capillaries dilated 
by reason of early inflammatory reaction, it was easy to injure the endothelial 
lining witli the result that first one, and then more, passing blood corpuscles 
began to adhere to the injured site and to each other to form a “thrombus,” 
It was significant that the colorless corpuscles (from which the thrombocytes 
could not be differentiated) evinced a greater siicUncss toward the injured 
epithelium. Nevertheless, the more numerous red cells usually played the chief 
role in the thrombus foimation. Only if the capillaiy was widely dilated and 
the blood flow swift did the red cells keep getting pulled off the injured region 
by the force of the blood stream, and the thrombus fomiation in these cases 
became permanent only when the more firmly adhering white corpuscles chanced 
to contact the damaged endothelium. A pure red cell thrombus is seen in Pig. 4. 

DISCUSSION 

Capillary Contractility. — The evidence of direct mechanical stimulation, 
strictly localized by micromanipulation, is conclusively in favor of an inde- 
pendent contractility of the capillary endothelial cells (confirming Zweifach).® 
While pericytes (including Rouget cells) arc also contractile, in common with 
many other cell types, the evidence is all against their contraction in any essen- 
tial manner affecting the caliber of the underlying capillaries. It is a varicosity, 
produced by the localized restricting effects of unyielding connective tissue 
fibrils or firmly anchored pericytes, w'hicli gijVes tlie appearance of localized 
constrictions in otherwise dilated capillaries. 

Regulation of Capillary Flow. — frequent absence of correlation between 
blood flow and capillary diameter was noted, with the two extremes, viz. (a) 
vigorous efforts at circulation tiuough generalized or localized capillary con- 
strictions and (b) abe 3 mnce (“physiologic stagnation”) of blood flow hi demon- 
strably patent, and perhaps well-dilated, capillaries The data suggest (in con- 
firmation of Clark and Clark^) tliat blood pressure dift’erences between the two 
ends of the capillarj" plaj' the major role in legulating the blood flow through 
each particular capillar}\ Of coui*se, it is entiiclj’ possible that variations in 
the capillarj' caliber assist in redistributing these “pressure differences” and 
that the actual amount of blood flow in a unit of time is a direct function of the 
capillarj’- diameter. 

Mechanism of Capillary Thromhosi’i — The present experimental data help 
to clarify the understanding of variations in the fypes of thrombus formation, 
already well recognized to bear a relationship to the degi*ee of stagnation of the 
blood flow. Our experiments indicate that, with a slow rate of blood flow, the 
corpuscular elements adhere indiscriminately to the damaged vessel wall and 
tend to form a thrombus consisting of the most numerous, viz. the red cells. This 
is recognized to be the tvpc which ultimatelj’ forms the so-called “hj'aline 
thrombus” (von Recklinghausen). With a more rapid blood flow, however, 
the red cells are unable to adhere sufficiently firml.v to resist being swept on by the 
blood stream, and the thrombus finally formed is, therefore, made up chiefly 
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an attacliment meclianieally prevents the blood from flowing through the 
tissue. Since the electric current of the circuit is a resultant of the heat oi'er 
the entire surface of the junction, that part of the junction not in contact with 
the skill is insulated with an enamel coating. The practice commoulj' em- 
ploj-ed of placing the thermocouple under adhesive tape on the skin prevents 
proper radiation and convection at the surface. The question of a stable skin- 
junction attachment is further complicated bj' slight movements of the animal 
which tend to dislodge the thermocouple. To overcome these difficulties, the 
thermocouple is suspended hj'- twine in the center of a ring of bone so as to 
bear only slightly yet continuously against the skin. Where taping the I’ing 
to the foot or ankle of a small animal would mean occlusion of the blood flow, 
the alteimative of attaching the ring to the foot is accomplished by stabilizing 
the foot on the ring. 

Iviinohilization Gages and Halters . — Where cooperation cannot be exiieoted 
from the subject, there arises the pi’oblem of obtaining forced acquiescence 
in as quiet a manner as possible. For this purpose comfortable mesh-wire 
cages with detachable top and back are designed to fit each animal snugly 
enough to eliminate movements. Fig. 5 shows the assembled cage containing 
an immobilized animal. The top-pieee moves up or down to accommodate the 
indiridual animal. Pinions through the meshes of the cage and the movable 
top-pieee hold the latter in place. The baekpiece is provided with an open 
center through which extends the tail of the animal. Thus, the rectal thermo- 
couple is readilj' inserted to the correct depth, then taped to the tail to prevent 
change in its position. The rearpiece is also held in place by pinions througli 
it and the cage. The mesh wire provides unimpeded air contact with tlfe 
surface of the animal for radiation, convection, and evaporation. ' 

The rodent habit of continual gnawing is directed at the thermocouple 
with the result that the auimal often bites through the wire at the surface 
of 'the skin, thus destroying the possibility of connection with the machine. 
A satisfactory means of eliminating ivire-gnawing is devised by a system of 
halters. Light copper tubing, 0.4 cm. in diameter, is bent in pairs of omega- 
shaped pieces fitted together to form an adjustable collar by a bolt and nut 
at each end of the half-circles. The animals readilj' feed and clean themselves 
but are prevented by the tubing from reaching the region where the implanted 
wires leave the bod}L These light though durable halters can be worn at all 
times. The C 3 'lindrieal form of the rat permits turning in a cage just loose 
enough to avoid cramping, but temporaiy attachment of the halter to the 
immobilization cage px’events the animal from twisting about. Revolutions 
within the cage are avoided, for the machine-connected thermocouple wires 
allow but slight movement, as turning pulls heavilj^ on the protruding ivire 
■when stabilized bj' attachment to the machine lead. 

The advantages of this method of restraint maj^ be listed as follows : 

.. 1. Limitation of Animal Movements . — ^Retention of the rectal thermocouple 
throughout the test period, diming which the animal is immobilized, minimizes 
the excitement and motion that arise in the older methods of thermometer 
insertion and handling at the time of measurement. That the higher tempera- 
ture at the beginning of the immobilization is not due solely to the excitement 
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111 the skin are cooled, although the thick laj ei of abdominal muscles remains 
intact (Fig 2) These effects of abdominal exposiue mai endure for con 
sideiable time, nith onlj partial ieco\ei 3 of normal theimal uniformitj as 
Jong as tueiitj foui Jiouis affei operafiie exposure TJius it can be seen that 
the older methods of acute experiments do not adequatelj protect temperatiue 
deteiminations fiom inaccuiaeies introduced by exposuie 

2 Anesthesia — ^As eailj as 1896 Allen^ lealized that the bodj heat level 
might be eithei laised oi lowered during anesthesia, the direction depending 
upon the enMionraent Since a letuin to the pre anesthetic bodj le\el is a 
■\aiiable process, expeiiments pui posing to measure normal organic tempera- 
tuies need allou sufficient time foi pioper recoiei^ It is conceiiable, how 
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Fig 2 — Destruction of uniformity of abdominal temperatures after visceral exposure 
by an unclosed epigastric incision 0 7 cm in length through the muscles of the abdominal 
wall Arrow denotes elapse of five minutes after separation of the wound edges with forceps 
Animal a 320 gm rat 

e\er, that bodj warmth maj be maintained by lusulativc wrappings around 
the animal plus a sufficientlj high room temperature, notwithstauding, the 
animal is not plij siologicallj noimal, in new of the derangement of thermal 
regulator centers in the bod> and the abandonment of the normallj existent 
thermal giadients between ■\isceia and the enMronment 

It IS further necessary to undeistand the difficulties confronting auj at- 
tempt to maintain the normal degiee of heat in exposed nseera bj thermal 
adjustment of the outside air To pie\ent exchange of heat, air and organs 
would of a necessit-^ be theimallj identical, which would mean a room warmth 
approximating 100'’ F delicatelj adjustable to slight -variations m animal 
heat But the incision foi the measuring de-vice requires an anesthesia -with 
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Fig 1 — Uniformity of uterine and general body temperature m the unanesthetfzed rat 
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surrounding them. The individual organs are also affected when the general 
temperature of the animal is elevated. The colon is easily accessible without 
operative implantation of thermocouples, ymt sheltered from direct reaction to 
environmental change. The depth of insertion ivas standardized at 7.5 cm. 
in rats weighing over 150 gm., and 2.5 cm. in the mouse ; in larger animals such 
as the cat, dog, and monkey, 12 cm. was used. 

Eats were given a two weeks’ period of training, during which daily 
vaginal smears were recorded for all females. During the first days of train- 
ing the rats struggled violently to escape from the cage ; therefore, tempera- 
ture measurements which were taken throughout the training period were 
high for the first days. They soon became accustomed to the two-hour period 
of daily immobilization, sometimes choosing to return to the cage after libera- 
tion. The intense excitement of the early training was replaced by a quiescent 
behavior which promoted a rather unifonn level of bodj^ heat. Slight move- 
ments were never entirely eliminated ; these, however, did not cause increase 
in hodj' temperature. Most of this motion was in the form of intermittent 
gnawing on the metal cage, together with small shifts of bod 3 ^ posture every 
few minutes, much in the manner of anj' sleeping animal. 

No difScultj- was experienced in getting the animals to enter the cages. 
Occasionallj' a. rat dallied about for a moment, but to overcome this reluctance 
without exciting the animal, the experimenter had onlj' to hold the rat’s head in 
the direction of the cage opening, whereupon it entered of its own accord. 
The small quarter of the cage seemed to cramp the animals but little, for they 
ran limberlj’’ about upon release after a two-hour confinement. When the 
tests extended over long periods, as in forty-eight-hour tests of daily rhythm, 
the top-piece was lifted off at about four-hour intervals to permit stretching 
and radical changing in the animal’s position. 

At the end of the two weeks’ training period those rats were selected for 
experimentation which had shown a stable bodj^ temperature, a cessation of 
the tendenc.v to struggle upon confinement in the cage, and in the females a 
four- to seven-da}’’ estrual rhj’thm. 

Operations were performed upon ether anesthesia with aseptic precau- 
tions. Special sutures of twentj'-daj’’ chromic catgut, 0000, with half-circle 
atraumatic needles were used.* A suture through a loop in the thermocouple 
(P in Fig. 4) was lightlj^ sewn to the mesenterj’- of the organ. By a loop (C in 
Fig. 4) farther from the measuring junction, the wire was firmly sutured to the 
muscular wall or capsule of the organ. Duplicate measurements were made 
from thermocouples implanted within the organ. -From the organ the wire 
pierced the abdominal muscle to pass beneath the skin for a distance of 4 cm. 
before penetrating to the snrface. This procedure plus a tight closure of 
muscle and skin served to prevent abdominal exposure along the passagewaj’’ 
of the wire. The thermocouple was attached to the muscle of the abdominal 
wall and to the overlj-ing skin (loops B and A respectively in Fig. 4). 

Where possible the ■wires were led out through the skin near the midline at 
a level with the last rib. This minimized gnawing of the wire, and in addition, 

•These sutures were specially prepared through the courtesy of Davis and Geek, Inc. 
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tioia and bodj beat ie^els aie liable to peivcision in the most caiefuUj con 
ducted acute expeiiiuents Tbe older woik is Mithout exception composed of 
acute espeiiments in ■wliicli measurements were conducted immediatelj upon 
placement of the measuring dcMcc or sliortl 3 after closure of tlie incision 
Hence, because of tliese eriois in measurement, the one point of agieenient 
among previous woiheis has been that the internal oigans ha've been found 
to differ in then degree of heat In general, those organs established as 
•wannei have been either (1) the moie vascular, therefoie moie able to resist 
exposuie, as the li\er, oi (2) the moic protected fiom exposine duiing ex 
amination, as the undeiside of the stomach Differential oiganic tempeia 
tures haae lesnlted fiom ■vaiiance in ability to resist cxposuie and clistuib 
anees in bodilj’ heat legulation 


PnOCEDURE 

In the piesent experiments a technic has been devised to minimize the 
inaccuracies enteiing into tempeiature deteiminations, and to permit mvesti 
gation of the intact animal without anesthesia A fine theimocouple is im 
planted upon the organ to be tested, and the animal allowed fortj eight hours 
befoie measuienient, this lengtli of time uas found sufficient for ieco\erj fiom 
■visceral exposuie and anesthesia Standardized body temperatures aie ob 
tamed bj tiaining animals to he quietly avith a thennocouple introduced 
through the anus for continuous measurement 

Appaiafnt — A Leeds Northnip multiple point recoidei, tiade named “Mi 
ciomax,^* IS suitable for most measurements Tins machine records tempeia 
tures bj deteiininuig the E P necessary to equal the E P of the thermo 
couple ciieuit No curient flows through the gahanometei, thus pie\enting 
enois which acciuo in a simple galvanometei ciicuit upon the following 
changes in the theimocouple circuit 

1 Varntions of resistance in tlic tl crmocouplc circuit, including changes due to the era 
plojment of different lengths of wire This is a tnioial consideration, since a substitution of 
\Mre is necc'i«!arj if the uire snaps m the course of lengthy e\periment‘' Adiantage is further 
talen of the unimportance of re'jj'it'iiice aanations by embed ling additional lengths of wire 
beneath the animal s Mun to be u=cd in the ca’^e of occa<Jional breal s or inadvertent gnaVving 
by the animal 

2 Passage of the leads through areas differing m temperature A practical test made 
by recording against a constant temperature bath while the temperatures of the two wires arc 
varied as much as 100" F , proves that variation in tha ■uarmth of the tliormocouplo connections 
does not influence tlio readings 

The miciomax possesses an automatic cold junction compensator and a 
self adjusting potentiomctei circuit, which standaidizes itself at eaeij thir 
teenth leading intei^al Thus, one investigator can obtain leadmgs moie 
accuratolj oter longei periods of time than would be possible foi several 
workeis using a simple galvanometer 

The limitations of the machine are significant although not entirelj evi 
dent fiom supeifieial appiaisnl Nondisccrinng manipulation maj introduce 
crrois of 2® P To deteimme the practical accuiacy under the conditions of 
the expel imcutatiou, the readings used in this work are cheeked against a 
constant temperatuie bath which is capable of regulation of 0 03® P. Other 
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diathermy, radiothermy, radiant heat and other general or local applications. 
Implanted thermocouples provide an adequate experimental means for exact 
determination of the depth of heat penetration, the spread through surrounding 
tissues, the duration of the after-effeets, and the most effective dosages. Thermal 
tlierapy vould be greatlj^ benefited by such exact data. 

SUMMARY 

1. The problems inherent in the measui'ement of visceral temj)eratures are 
discussed with regard to the inaccuracies introduced heretofore. A new technic 
is described for temperature determination in intact and unanesthetized animals, 
which corrects the following errors found in the older method of acute experi- 
meuls : 

a. Exposure of the viscera to the air of the experimental chamber either 
shortly before or at the time of temperature determination. As long as forty- 
eight hours may be required for complete reeoveiy from exposure. 

b. Changes in bodj^ temperature, blood flow, and heat regulation due to 
anesthesia. 

c. Variability in the standardization of a base-line body temperature. 

d. Instrumental errors. 

Particulars are given of the apparatus, operative placement of the thermo- 
couples, and the selection, training, and care of the animals. 

2. A method is described for training and immobilization of animals to 
eliminate excitement, movement, and handling incident to ordinary rectal meas- 
urement bj’ thermometers, and to permit continuous determination of tempera- 
ture over long periods of time (100 hours). 

3. Temperature measurements bj’’ means of this new technic of implanted 
thermocouples give no evidence for the claims advanced in the literature of 
differences in the degree of heat in the various abdominal organs. The uniform- 
ity of internal body temperatures will be discussed in a series of investigations 
of \usceral temperature in various types of animals. 

4. The technic is of value in determining exactly the internal and subdermal 
temperatures with reference to problems in therapeutic heating, thermal gradi- 
ents from viscera to peripherj^, and nervous and glandular functions. 
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Care is taken to limit to 1 0 mm the size of the junction imbedded in the 
animal. After removal of traces of solder resin, the wires are reinsiilated up 
to the exact point of junction. Circular loops (C and D in Fig. 4) in each 
wire are a means of sutural attachment to the organ. 

In preliminary expeiiments the thennocouple -wire was of sufficient length 
to extend from the animal to the galvanometer. When not in use, it was 
wound around a small piece of cardboard which could be fastened to a small 
jacket worn by the animal. During the course of the experiments, it was 
found more expedient to extend the leads from the machine to the animal; 
thus, only 2 cm. of wire project outside of the skin. A secure, yet quickly 
adjustable connection between machine and animal wires is procured by means 
of binding posts similar to the type used to fasten detachable antenna wiies 
to radio sets. One end of tlie binding post is soldered permanently to the 
machine lead ; the other end, a screw nut with a slot to connect with auimal 



Pig 5 — simple adjustable Immobilization cage in nhich animals may be trained to rest Quletlj 

leads, can be changed from animal to animal. The posts are insulated from 
the cage and one another by hard imbber. 

The rectal (actually “colonic^' in small animals) thermocouple is cemented 
within a flexible, Iiaid catheter, size 9. Flexibility is essential if the thermo- 
couple is to be kept in the animal over any extended peiiod, or if tests are 
run from day to day, as it must be adaptable to movements of the animal. 
The smoothly rounded surface of the thermocouple junction, extending 2 mm. 
beyond the open end of the catheter, is fii'raly held by De Kotiusky sealing wax. 
Fig. 5 shows the thermocouple m place in the animal. 

]\Icasurcments of the heat level in subcutaneous tissue and skin arc rele- 
vant to a study of change in body heat, but extreme care must be taken in 
surface measurements. The proper manner of attachment of the thermocouple 
to the skin is a matter of concern even with a cooperative subject. With 
animals the difficulties are multiplied. The wire junction should be oppressed 
against the skin tightly enough to assume the level of skin heat; yet too firm 
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excised uteri (dog, cat, rabbit, and rat) and found that the benzyl esters only 
partially relaxed tonus, while the barbiturates caused a complete loss of tonus. 

It appears, therefore, that nothing has been reported conceming the 
effect of paraldehyde on uterine activity, either when used alone or in com- 
bination with benzjd alcohol and that no conclusive in situ experiments have 
been reported which deal with benzyl alcohol alone. 

METHOD OP STUDY 

The compounds, benzjd alcohol and paraldehyde, ivere studied on both 
isolated and intact uteri ; rabbits and guinea pigs were used for the isolated, and 
rabbits and eats for the intact uterus. 

The method adopted for the isolated organ employed two uterine strips, 
one of which consisted of an entire lioni (guinea pig) or a segment of one of 
the horns (rabbit), the other of a transverse seetion across the cervical region 
where the horns unite. These two preparations were then mounted simnl- 
taneouslj' in 100 c.c. of a suitable alkaline oxj'genated Locke-Einger solution, 
kept at a temperature of about 40° C. Each preparation was connected to a 
light Harvard heart lever for recording movements on a smoked surface. In 
this manner one lever meehanieallj' described the effects on the longitudinal 
(horn) and the other on the circular muscles (cervix) under identical con- 
ditions. To record the effects on the intact uteri of rabbits and cats, the fol- 
lowing procedures were adopted; The animals were first anesthetized lightly 
with paraldehjTle per os ; rabbits i-eeeived either 1.7 c.c. of paraldehj'de per 
kilo or this amount of pai'aldehyde combined with 0.17 c.c. per kilo of benzyl 
alcohol ; cats were given 2 to 2.4 c.c. per kilo of paraldehj^de without benzyl 
alcohol. 

When fully anesthetized, the abdomen was opened while immersed in a 
saline bath maintained at about 40° C. ; one uterine horn was exposed under 
water and connected to a light modified Cushnj^ mjmcardiograph lever for 
recording the uterine movements. Both drugs were dissolved in saline ivhen 
administered intravenously (jugular, cat; marginal ear vein, rabbit) and used 
pure when given per os. 


RESULTS WITH PARALDEHYDE 

Babiit (Isolated Uterus ). — Dilute solutions of paraldehyde, 5 to 100 mg., 
were practically without effect on either the longitudinal or circular prepara- 
tion, regardless of the functional state of the uterine muscle (pregnant or non- 
pregnant), although the higher concentration, 100 mg., maj^ cause some in- 
crease in both tonus and rate of contraction in the longitudinal segment (Pig. !)• 

High concentrations, 200 to 500 mg., usuallj' depress both segments as shown 
bj" a decrease in tonus, amplitude and rate of contractions, or a disappeai’ance 
of the spontaneous contractions -with but slight decrease in the tonus of the 
longitudinal segment (Pigs. 2 and 3). 

Guinea Pig (Isolated Uterus ). — ^Unlike the rabbit, dilute solutions of paral- 
dehyde definitelj' stimulate, whereas the concentrated solutions stimulate mo- 
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incident upon handling and placement in the cage, but to movement, is seen 
when an increase occiiis as the animal is peimitted to mo\e about within the 
cage Ilandlmg uas not a factoi, foi the cage opened automaticallj Pre 
sumablj the noimal loutine movements of the nonimmobibzed animal tend to 
keep the heat le-sel highei than in the lesting state The leeordings almost 
in\aiiablj ie\eal a diop of one to seveial degiees in the geneial bodj tern 
peiatiue aftei an houi of immobilization 

2 Avoidance of 77a:cj^cmc)i^ — Excitement gues gieater oIe\afiou of the 
heat level than movement, although some ainouiit of motion usually aceom 
panies excitement When held in the hand of an expeiimcntei, the lat ex 
hibits a geneial heightening of s\mpathetic s\stem i espouses If, in addition 
a tempeiatuie testing dcMce is plunged deeply into the lectuin, the tempo of 
lieaitbeat, heat pioduction, and geneial activit\ aie fuithei augmented In 
^arlablJ, these lesponses aie lessened as the animal becomes tamei and moie 
accustomed to handling, ict, no lat so fai tested e%en uhen awakened fiom 
a period of sleep, has rccoided at the onset a tempeiatuie as lou as the base 
line le^cl aimed at aftei an hoiu of confinment from movement and excite 
ment Handling and t iking of tempeiatuie with a thcrmometei aie luheientlj 
exciting factois which mciease activity and bodj tempcratuie They are 
o\ercoine to a laige extent b\ a tcclmic emplojing continuous iccoiding of 
the immobilized, quieth lesting animil, the fiist leadings of which aie begun 
aftei an houi of immobilization 

3 Coubnnons Mcasmcincnt Over Long Pci tods of Time — Poi oI)sel^atlon 
o\ei any extended length of time this technic is extiemclv \ahiable since a 
lecording can be punted thioughout a long test at any desned peiiod Road 
mgs used 111 this stud\ have been taken at iiitei\als of fift\ thiee seconds, with 
one nonprinting intei^al after e\ery twelfth lecoiding Thus, quick changes 
aie leadilv detected in unbroken sequence o\ei long tests without exciting 
factois incident to each thcrmometei tiial Continuous measuiemeuts have 
been lun on rats foi as long as foitj eight houis Ihe theimocouple does not 
mteifere with defecation 

4 Accinacu and Speed in the Theimal ?lcasnicmcnt — Acuuaej ma^ well 
be inci eased ba leplacement of the theimometei auth Iheimo eleetiic devices 
avhicli can he built oi bought, aaitli a fai gieatei sensitmta than that pos 
sessed bj the thcrmometei Speed in the lueasiucment of small changes in 
tempeiatuie is avoided ba the lapid passage of olectuc cuiients instead of 
the pause of minutes befoie the theimometei leaclics an equilibrium 

Animal Tiaining, Theimocouple XmpJautation, Pie and Postopciatiic Caic 
— That part of the technic inaolamg caie of the animals lather than medianical 
means has been applied chicflj to the lat, but also to the mouse, guinea pig, lab 
bit, cat, dog, and monkey 

Bj means of a thermocouple iiiseitcd thiougli the anus colonic leadings 
were obtained at least once c\eiy tlnec minutes dniing tests of luteinal 
organs, these sei\e as a base line iciel of bodj beat in the organism A com 
moil base line bodj tempeiatuie, to which all inteiml paits can be icfciied, is 
espoeialb neeessaij duiing anj change in the leael of animal heat, tor the 
internal oigans aie diicetlj affected bj the tempeiatuie of the hod> regions 
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Additional paraldehj^de was given intravenously. Single doses of 2 to 4 c.c. 
or as much as 10 c.c. of an 8 per cent solution given during the course of one 
hour were practically without elfect (Fig. 7). 

These results were uninfluenced by morphine, 15 mg. per animal, given 
intravenously. 

Cat (Intact Uterus ). — ^Nonpregnant anesthetized cats were used for these 
experiments. In this type of animal spontaneous contractions were not always 
present, or if present were few and weak. 



Piff. 4. 



Pig. 5. 




Pig. 6. 


Figs. 4, 5, and 6. — Paraldehyde on the isolated uterus of the virgin guinea pig. Mechani- 
cal relations same as in the previous figures. 

Fig. 4. — Effect of 20 mg. 

Fig. 5. — Effect of 40 and 50 mg. 

Fig. 6. — Elfect of 160 mg. Note that the longitudinal segment (horn) only is stimulated. 


In order to produce prominent rhidlimie contractions, a small dose of post- 
pituitaiy solution was given intravenously. 

When contractions were established in this way they were uninfluenced 
by a single intrarenous dose of 6 c.c. of an 8 per cent solution of paraldehyde 
and onlj^ moderately depressed (rate and height of contractions) by repeating 
this dose within fifteen minutes. 
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kept the extruding -wire from rubbing against the cage -vs alls Accessoi-j spirals 
of TVire weie left just beneath the skin as reserve in case of a break outside of 
the body (Fig 4) 

After thermocouple implantation the rat was kept in a narrow, low 
roofed cage, which permitted motion backward and foivvard but presented 
assumption of a completelj upright position until fibrosis held the uires in 
place Organizing processes occurred quickly in the rat, as seen fiom investi 
gations by Haivey- on the retain of strength after wound healing 

At the completion of the expeiiments an autopsj was performed on each 
animal to check on the retention and condition of the implanted theimocouple 

DISCUSSION 

The adaptation of the technic to eieijdaj uses is limited Mention has 
been made of the eriors that may vitiate the accuracy of the methods and of 
the precautions that must be observed In addition, there are certain hmita 
tions in its practicability A generous amount of time is required Animals 
must be trained for they do not acquiesce at first to immobilization Some never 
respond favorably to the training In order to reach a base line le\el of bodj 
heat, they should he quietly or be acclimated to placement m an immobilization 
cage for an hour before tests are begun Even simple types of recording poten 
tiometers, plus attachments cost approximately $300 00 Thus it can he readily 
seen that where records are desired on more than a very limited number of 
animals, a considerable expenditure of time and money is required as uell as a 
working knowledge of galvauometnc and thermocouple circuits The ther 
mometer remains a much simpler, more facile means if only rectal temperatures 
are desired 

This method is offered as particularly suitable for rapid readings over long 
periods, where speed and accuracy in leadings are essential For the measure 
ment of internal temperatures the method is ideal Application to phjsiologic 
problems may be briefly discussed 

Gradients with their direct beating upon human health and comfort present 
an urgent and ■vital senes of problems which can be profitable and adequately 
furthered by combining this technic with the methods now a^alIable^ ^ Imes 
tigation of temperatures throughout the subdermal parts of the body should be 
carried out on a large series of animals of \anous sizes and habits Particu 
larly interesting would he readings of gradient and organic warmths in the 
animals awakening from hibemation with a sudden outburst of revived bodily 
activities 

Insulated units applying localized heat have been implanted in the interior 
of the body with thermocouples which register and regulate the warmth in the 
heated tissue Preliminary work indicates increased metabolism due possibly 
to (1) locally increased blood supply and (2) more rapid biochemical reactions 
at higher temperatures Localized heating of various nervous centers in the 
unanesthetized animal, particnlarlv of the hyiiothalamus, may add to the under 
standing of heat regulation 

Measurements with this technic may find immediate value in a branch of 
therapensis now under intensive investigation, namely, treatment by heat as in 
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Tile large doses, 50 to 80 mg., either decreased tonus, rate and amplitude 
of contractions or caused complete cessation in both circular and longitudinal 
preparations. 

The effects appeared to be the same in both pregnant and nonpregnant 
animals. 

G^iinca Pig (Isolated Uterus ). — The effects of benzjd alcohol on the isolated 
uterus of the guinea pig were practically like those described for the isolated 
uterus of the rabbit. 

The dosage range was somewhat naiTower (4 to 60 mg.). 

Fig. 9 illustrates the effects following the application of 60 mg. in the 
parturient type, the spontaneous movements having stopped in the cervix, 
but continued in the horn, although feebler; tonus alone may be depressed 
if the dosage is not excessive. 



Flff. 11. — uterine actirity after 3 c.c. of a 3 per cent solution of benzyl alcohol given in- 
travenously at 1:37, using tlie same rabbit as employed for Fig. 7. A second anesthetic dose 
of the mixture was given by mouth at 2:16. Note absence of effects as late as 2:41. Down- 
stroke, contraction. 



Fig. 12. — Effect of a mixture of paraldehyde (SO mg.) and benzyl alcohol (20 mg.) on 
the isolated pregnant uterus of the rabbit. Upstroke, contraction. Upper tracing, longitudinal 
segment ; lower tracing, ceiwlcal segment. 

Fig. 10 illustrates the effects in the virgin type uterus. In guinea pigs 
the heavy parturient type is less easily depressed than is the thin noncongested 
virgin tj^pe. 

Bahhit (Intact Uterus ). — Animals ane.sthetized with paraldehj'de or with 
paraldehyde and benzyl alcohol were given as much as 3 c.c. of a 3 per cent 
solution of benzyl alcohol intravenously without influencing normal spontaneous 
contractions in either the pregnant or nonpregnaut type of uterus (Fig. 11). 

Cat (Intact Uterus ). — A dose of 6 c.c. of 1 per cent benzyl alcohol given 
intravenously in the nonpregnant eat was without effect on the rhythmic con- 
tractions produced by a small dose of postpituitary solution while 6 c.c. of a 
3 per cent solution produced moderate depression only (decrease in height and 
rate of contractions). 


THE EFFECT OP PARALDEHYDE AND BENZYL ALCOHOL ON 
UTERINE ACTIVITY* 


Geokgg B Roth, MD Hovtaru P Rane, M D , 'Washington, D C 


T T AVAS recently reported b\ Kane and Rotli,^ 1934, that the rectal instillation 
^ of a mixture of paraldelij de ben^l alcobol, ivitli oi ivithout morphine, mai 
be successful^ used for securing obstetric analgesia and amnesia They further 
stated that the mi'?tuie seemed superior foi this purpose to any other existing 
method 

Laboratoiy studies made to asceitam the effects of these agents on uteime 
activitj are herein reported 

The mildlj depiessant activity of paialdehjdc on the oiganism has long 
been Icnown- (Cei\cllo, 1882 1884), the drug ranking in the laboiatoij as one 
of the safest hjpnotics and fixed anesthetics lu common use Houevei, ulieii 
used clinicallj bv mouth its disagieeable taste is highly objectionable, par 
tiQulailj to ivomeu, and when instilled leetally, the initant natme of paialde 
hyde prevents its retention 

Kane and Roth,^ 1934, found tliat its expulsion fiom the lectum could be 
pievented bj adding to it the compaiativcly nontoxic local anesthetic, benzjl 
alcohol (about 1 pait of benzjl alcohol to 10 parts of paraldehyde) When 
combined in this waj, thej obtained retention almost ul^allablJ if admmis 
tered after a cleansing enema 

No references to experimental work on the effect of paialdehydc on utei 
me activitv could be found (either when used alone, or in conjunction nith 
benzyl alcohol), while foi benzyl alcohol only two leferences to its action on 
the uteius weie met with 

Maclit,^ 1918, orking with the excised uterus of the rat, obtained a de 
crease m tone and amplitude from the use of 1 c c of a 1 per cent solution of 
benzyl alcohol in 30 cc of Lockers solution Similar effects weie obtained 
from the use of benzyl benzoate and henzjl acetate which led him to suggest 
the use of the benzjl compounds for spasmodic coiiti actions of the uteius as 
in dysmenorrhea or threatened abortion 

Mason and Piech,^ 1920, reported that Sec of a satiiiated aqueous solu 
tion of benzyl alcohol (approximately a 4 pei cent solution) gneii mtia 
venously to dogs had no effect on uterine movements m situ hut that a 5 cc 
dose “stopped uterine contractions but not until the animal had died “ Ihej 
further state that “we should not be mehned to laj too great emphasis on 
these observations ” 

Grubei,® 1927, compaied the effects of sodium heiizjl sucemate and sodium 
dibenzyl phosphate with those of ceitam commoiilj emplojed harbituiates on 

•From the Departments of Pharmacologj and Therapeutics and Obstetrics and G>ne 
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5. Benzyl alcohol given intravenously to rabbits and cats anesthetized 
with paraldehyde was without effect on the uterine movements in as high a 
dosage as 3 e.e. of a 3 per cent solution. 

6. Simple summation rather than a potentiation of effects results from the 
use of paraldehyde and benz 3 d alcohol on the isolated uterine muscle of the 
rabbit and guinea pig. 

7. Both paraldehjale and benzjd alcohol may be considered to be but 
mildlj^ depressant to uterine muscle, the former being less depressant than 
the latter. 
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TRICHINOSIS, WITH A REPORT OP TWO CASES WITH 
EOSINOPHHjES in the STOOLS'* 


E. A. Baujigartner, jM.D., and Albert Cowles, B.S., Newark, N. Y. 


T he finding of eosinophiles in stools has not been frequent in our experience. 

Some j^ears ago, stool examinations were made for about 1,100 patients in 
the Newark State School many of which tests were repeated.^ All of these 
specimens were examined in the “fresh” state with neutral red and with 
iodine. During the following jmars, about 10,000 routine stool examinations 
were made in the fresh condition and only those which showed cells were 
permanentlj’- stained. In the last three years, we have examined in this labo- 
ratoiy about 250 stools, but these were all from patients who had definite 
gastrointestinal symptoms, often a severe bloody diarrhea. These also were 
examined in the fre.sh condition and, if any unusual cells were found, smears 
were made, and stained with Wright’s or Giemsa’s blood stain. In this num- 
ber of stool examinations, the authors remember only the two cases following 
as showing eosinophiles. 

A laborer, about sixty years old, had had a diarrhea for several weeks. 
This began in the autumn (1933) soon after he ate a sandwich of raw sausage. 
He remembers feeling tired and weak, and finding it difSeuIt to do the day’s 
work. He cannot tell anj'thing more of his condition. He continued work 
and went to see a phj^sieian when the diarrhea had continued for several 
weeks. He finalh- came to Dr. E. Tansley of Newark who brought a stool 
specimen to the laboratoiy. The stool (December 18) was a watery, brown 
one with some meat fibers, and granular cells which, when stained with 

•From Newark State School. 

Received for publication. April 11, 1936. 



ROTH KA^E EFFECT OF PARALDEHiDE 0^ UTERINE ACTIVITI 


479 


mentarilj, tlien depiess uteime motility The stimulating effect of dilute 
solutions of paialdelnde is exemplified best in the longitudinal segment of 
the vngiii tjpe uteius 

Figs 4, 5, and 6 ilhistiate the effects pioduced bj giaduallj increasing 
the concentiation 'When 4 mg ueie used, the conti actions became higher 
gradualh , incieasing to 20 mg caused a furthei inciease in height (Fig 4) 
Hoi\e\er, -when one uses a dosage laiige of 80 to IGO mg, depression is seen 
in tonus, late and amplitude of contiaction pieceded bj a pieliminaiy inciease 
in rate (Figs 5 uid 6) 



Fig 1 rig 2 



Fig 3 


Figs 1 2 and 3 — Paranchjde on the Isolated uterus of the picgnant rabbit Long 
longitudinal segment Clr circular segment Upstroke contraction 
Fig 1 — Effect of 50 and 100 mg 
Fig 2 — Effect of 200 mg 
Fig 3 — Effect of 500 mg 

The parturient uteuis of the guinea pig appeals to be more resistant than 
the iionpaitunent tjpe to the depressant effect of paialdehjde, comparatively 
little depiessioii occuinng in the former after as high concentrations as 200 
to 300 mg 

Eaibit (Intact Uterui ) — The iiteius of the rabbit (pregnant or nonpreg 
nant) when anesthetized with paraldehyde alone (17 cc pel kilo per os) or 
with this dose of paraldehyde to which was added 017 cc per Kilo of benzyl 
alcohol, always showed spontaneous rhythmic contractions as observed when the 
oigan was mimeised in a saline bath at 40° C 
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eosiuophiles. This patient did not have a diarrhea. A blood smear showed 
67 per cent eosinophiles. Four days later a very similar count was obtained. 
June 18, there were 35.7 per cent eosinophiles. The results of blood counts 
taken at the time of the skin tests are shown in Table I. 

Another patient was seen in consultation in June, 1934, with Dr. DuBois 
(Case 4). She had all the classical sj'mptoms of a trichinosis, fever, malaise, 
pains in muscles, swollen eyelids, and respiratory difdculty. Seven blood 
counts taken during her acute illness showed a first count with 6 per cent 
eosinophiles, gradually increasing to 41 per cent. Her skin test performed in 
January, 1936, was considered slightly positive. Another ease (Case 5, 
daughter of Case 4) had an eosinophilia of 32 per cent in June (1934). She 
complained of vague abdominal pains which led to an appendectomy in July, 
1935. Her skin test nms markedlj' positive, the largest reaction seen in any 
of the cases tested (Table II). Another patient (Case 6) of Dr. DuBois was 
said to have had trichinosis in June, 1934. A blood smear showed 44 per cent 
eosinophiles. A skin test performed recently gave a strongly positive reac- 
tion. A fourth case of Dr. DuBois (Case 7) had trichinosis in September, 
1934. She was seen in consultation and considered a typical ease. Her 
eosinophiles, at first 6 per cent, reached 19 per cent three weeks later. The 
skin test, performed about one and a half years later, was slightly positive. 

Nine people with no history of trichinosis infections at any time were skin 
tested for negative controls. These have all had blood counts recently and 
no eosinophile increase was found. They all had negative skin tests. Three 
eases were skin tested because of an eosinophilia. One patient (Case 9) from 
this institution has had an asthma and a very marked itching of the skin for 
over two years. Her liighest recorded eosinophile percentage (21.0 per cent) 
occurred the day of the skin test, but she liad had 18 per cent some months 
previousljL Another patient (Case 8) had been receiving antisyphilitic treat- 
ment and in a routine blood count 23 per cent eosinophiles were found. In 
the third patient (Case .10) a blood count was done because of a suspected 
anemia, and 10 per cent eosinophiles wei'e found. These three cases shov/ed 
positive skin reactions, all reaching a maximum size in five minutes, then 
fading rapidly; but only in the third case was the reaction as large as was 
that in those cases who had had or were suspected of having had trichinosis. 
In none of these three wms there a history of an acute or possible triehinous 
infection. 

The antigen for the precipitin test was obtained from 0. R. McCoy of the 
Rochester Medical School, to Avhom we are greatly obligated. This test was 
perfoi-med according to the method described by Spink and Augustine.® A 
half cubic centimeter of blood serum is oveidaid with 0.5 c.c. 1-100 dilution 
of trichina antigen and incubated one hour at 37° C. A white ring develops 
in positive cases. As conti-ol, 0.5 c.c. of serum was overlaid with salt solution 
and also incubated. 

"We had only sufficient antigen to do 10 tests. Six of the eases showed a 
ring in the antigen tube, none in the control tube (Table II). The three nega- 
tive controls were laboratory staff members wdio had negative skin tests, no 



nOTH'KANK: ErFECT OP PARALDEHTDE ON’ UTEniNE ACTIVITSr 481 
RESULTS WITH BENZYL ALCOHOL 

Eahlfit (Isolated Uterus).— The dosage range employed for benzyl alcohol 
m this type of ejcpcriment extended from 5 to 80 mg. in 100 c.c. of Loeke- 
Einger's solution. The lower dosages, 5 to 10 mg., had practically no eft'ect; 



Fig:. 7. — Effect of 4 c.c. of an 8 per cent solution of parAldchydc ^iven Intravenously at 
z2;13 w a pregnant rabbit anestheUsed with paraldehyde and benzyl alcohol. Pownstroke, 
contraction, Note that at 12:27 the contractions were still of the sustained type. 



FJff. S. 



Tie. 9. 



Figs S. 0. and 10. — Benz3-1 alcohol on the isolated utcjus. Ucchanlcal relations eame as 
In Pigs. I'to 6. 

Pig. 8 — Effect of 20 mg. on the pregnant uterus of the rabbit. 

pjg. g. — ^Effect of 60 mg. on the parturient tj-pe uterus of the guinea pig. 

Pig. 10 Effect of 20 mg. on the virgin type uterus of the guinea pig. 

medium doses, 20 to 30 mg., oceasioually caused slight depression and marked 
depression at other times, the circular being depre.ssed usually before tbe 
longitudinal segment (Pig. 8), 
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history of trichinosis and no record of an eosinojihilia. A fourth negative 
ease ivas one with an eosinophilia, the ease receiving antisyphilitic treatment 
(Case 8). 

Discussion : According to these tests, then, the two eases first described 
had a trichinous infection probably at the time of their diarrhea when the 
stools were examined and ditferential leucoe 3 *te counts were made. 

The interesting point in both eases is the oecurrenee of diarrhea for weeks 
and the finding of eosinophiles in the feces. Then it was thought that these 
might be due to a trichinous infection. At this time, a blood count was re- 
quested but smears onlj- were obtained. \Ylien a higli eosinophilia (45 and 
54 per cent) was found, the authors were convinced tliat these were cases of 
trichinosis. This opinion was given to the phj'sicians, with the reservation 
that confirmation was desirable. The eonfirmatorv tests are muscle examina- 
tion and the more reeentlj’' described skin and blood pi’ecipitin tests with 
trichina antigen. The finding of ti’iehina cj'.sts in a piece of muscle is the onl^' 
absolutelj' positive confirmation. Permission for excision of a piece of muscle 
could not be obtained. This test, of course, is onlj' diagnostic if enc.vsted 
embiwos are found. At autopsj*, such examinations have proved valuable as 
shown bj' Queen'* and others. 

The finding of eosinophiles in feces specimens of trichinosis patients is 
unusual. In a review of various standai’d textbooks of medicine and labora- 
torj- texts, no mention of this -was found except in Ivolmer and Boerncr's 
recent text® who state that eosinophiles maj' be found in the feces in allergic 
states. Both patients admitted eating raw or lightly cooked sausage. Neither 
patient was aentel.v ill. Further confirmation was obtained bj’’ the positive skin 
reactions and blood serum precipitin te.sts. 

The latter test has added significance to us in that we were able to do 
them on four patients who had been diagnosed as trichinosis. In these four 
cases (.3. 4, 6, 7), the diagnosis was made hj’’ the s.ymptoms, the clinical find- 
ings and blood examinations. The patient in Case 5 complained of vague 
abdominal sj'mptoms at the time of her mother’s (Case 4) illness. Several 
blood counts were taken and all showed an eosinophilic increase, in one count 
to 32 per cent. tVe believe this patient also had trichinosis at that time. Her 
racial origin and familj* histoiw are confirmatoiw as were the skin and blood 
precipitin tests (Table II). 

The finding of several® positive skin tests in patients with a moderate 
eosinophilia is confusing. Finding positive skin tests in people Avith no liis- 
torj' has been reported. NegatiAm findings in patients Avho haA'e had trichi- 
nosis liaA’c also been recorded. Tavo of our cases (8 and 9) haA'e been insti- 
tutionalized for man.A' A-eai's, and there have been no knoAA'ii cases of trichino- 
sis in this institution. A cause for their eosinophilia can be given. The third 
case (10) bad no illness, and had Avhat maj’ be considered a high normal 
eosiuophile (10 per cent, 620 eo.sinophiles) count and a Avell-marked skin 
reaction. IMcCoa- and others® note that in 3 eases out of 4 AA'ith posithm skin 
reactions there Avas an eosinophilia and comment on this curious finding. 
They state that allergic patients are not more likeh' to have positiAm skin 
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RESULTS WITII BENZIL ALCOHOL IV COMBINATIOV WITH PARALDEHYDE 

Benzyl alcoliol in combination with or following paialclehjde was tried on 
both isolated (labbit and guinea pig, parturient tjpe) and intact uteri (»’ab 
bit, pregnant, cat, nonpieguant) the lange of dosage in combination on iso 
lated structures being as high as one pait of benzjl alcohol in four paits of 
paraldehj de 

The combinations used nere 5 to 20 mg of benzjl alcohol to 50 to 80 
mg of paraldelnde (Fig 12) 

In the intact animals which neie anesthetized with paraldehjde, the 
drugs ueie gnen mtia\enoush follouing each othei, oi, togethei by mouth 
(cat), the 01 al dose in the cat being the usual anesthetic dose combined with 

pait of benz 3 l alcohol The largest single intia^enous dose of paralde 
hjde gnen to either the rabbit or cat uas 6 c e of a 3 pei cent solution 

The eftects on isolated segments when used m the abo've combinations 
weie practicallj the same as when used smglj, in othei words there was no 
potentiation of the effects resulting fiom then use m combination 

On the intact oigan there was no effect m the rabbit or eat (anesthetized) 
from the lntIa^ enous use of as much as 3 c e of a 3 per cent solution of paral 
dehvde, followed bj 3 c c of a 3 pei cent solution of beuzjl alcohol, or from 
43 cc of paraldehyde combined with 0 43 cc of benzyl alcohol gnen 
mouth to the auestlietized rabbit (Fig 11) 

SUMMAR\ AND COVCLUSIONS 

1 Paraldehyde fiist stimulates then depresses the isolated uterus of the 
nonpregnant guinea pig, the stimulant effect being manifested mainly m the 
horn segment (longitudinal fibers) depression oecnrnng m both the horn and 
cervical segment (circiilai fibeis) Tlie dosage range for obtaining the stimu 
lant effect was 4 to 80 rag , dosages abo^e 80 rag being depressant 

2 Dilute solutions of pai aldehyde, 5 to 50 mg, weie without effect on 
either the horn or ceiMcal segments of the isolated uterus of the rabbit (pieg 
naut or nonpregiiant), while a 100 mg dose was found at times to be some 
\\hat stimulating to the hoin segment Coiicentiated solutions, 200 to 500 mg , 
^vere requiied to depress motility in eitliei segment 

3 Paraldehyde m anesthetic doses \\Iien used (a) alone, oi (b) in com- 
bination with benzol alcohol (about 10 paits of the foimer to 1 of the latter), 
or (c) by supplementing the anesthetic dose by as much as 10 c c of an 8 per 
cent solution of naialdelnde gnen intia’vcnously , does not suppiess the spon 
taneous uterine mo-vements of the intact labbit, while in the anesthetized cat 
the uterine mo%ements ma^ be present but they appeal less seldom than in 
the rabbit 

4 Benzyl alcohol was piacticalU without effect on the isolated uterus 
of both the rabbit and guinea pig in small dosages, 4 to 10 mg , while depression 
occuis fiom the use of larger doses, 20 to 80 mg The qiialitatne effects ap 
pear to he the same in piegnant and nonpreguant animals, but the he-’-sy 
paitunent type nten weie less easily depiessed than the thin noncongested 
\irgm tyqie Tlie motility of the ceiMcal segment was iisnall\ depiessed be 
fore that m the horn 



ON THE ANTIGENIC RELATIONSHIPS OP HEMOLYTIC 
STREPTOCOCCUS EXOTOXINS PROM DIPPERENT 
PATHOLOGIC CONDITIONS WITH SPECIAL 
REPERENCE TO ERYSIPELAS"' 


Betty S. Koechin, M.S., New York, N. Y. 

Assisted by Rebecca Shapiro, M.S., Irena Peig, Gertrude Cohen, IM.S. 


•^EE question of antigenic x-elationships between toxins of lieinolytic strep- 
toeoeci originating from a variety of pathologic conditions has not been 
settled with finality. Differences of opinion still exist as to the specificity of 
toxins developed from organisms isolated from eases of scarlet fever, erysipelas, 
puerperal and other conditions with manifestations of toxemia. The nature 
of the disagreements is not only theoretical. Its practical importance is con- 
nected with the production of therapeutic serums. 

It is generallj’- recognized that the stronger toxins produce most potent 
antitoxins. On the other hand, the general experience has been that the 
strongest toxins are found among those produced by hemolytic streptococci 
from scarlet fever. Thus in selecting a strain or strains for the production 
of antiscarlatinal serums no problem exists as to the source in which such a 
strain should be looked for. 

It has not been so simple with antitoxic serums for other streptococcal 
diseases, notablj' for eiysipelas. The known hemolytic streptococci from this 
disease produce onlj^ moderatel}' toxic filtrates. The question has arisen 
whether it is neeessaiy to employ “specific” erj^sipelas serums produced by 
strains from erysipelas or whether scarlatinal antitoxic serums possess the 
same neutralizing capacity for “erysipelatous” toxins (or for toxins fi-om any 
hemolytic streptococcal disease) as for scarlatinal. 

historical notes 

Numerous studies were made on the question of “specificity” of hemolytic 
streptococcus toxins. Thus while Birldiaugh 2 jjj 1925 and 1926 and later Dick 
and Dick^ in 1929 published their data to show that erysipelas strains represent 
not onl}^ a serologic entity, but that neutralization of toxin by antitoxic serums 
runs strictty along disease-specific lines, other investigators asserted opposite 
findings. Ando"* and Toyoda® in 1928 and 1929 did not find any evidence that 
toxins from hemolj'tic streptococci from scarlet fever, erysipelas and puerperal 
fever could be differentiated from each other. 

In 1931 Wheeler® brought out that a hemoljdic streptococcus responsible 
for many cases of sore throat in an epidemic of this disease was identical with 
hemolytic streptococcus strains from several cases of scarlet fever that oc- 
curred within the same sore throat epidemic. The toxins from both the sore 
throat and scarlatinal strains were similar to the toxin from a cow’s mastitis 

♦Received for publication, May 6, 193S. 
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■\Vii!fht’s Mood stam, woie found to be eosmopliiles Many of these were 
badlj bioken up, fiequentlj lea’iing onij a gioup of red granules A_ second 
specJDjen fom dajs latei his giai uattjj, and ooiitansed man} of the clumps 
of red stamed giauulcs and Ot.easionall\ a ueli pieseited eosuiopbile 

It was suggested tliat a blood count be taken but oiilj a blood smear was 
bioxigbt to us Tins shotted nbat appealed to be about a sioimal leucoejfe 
count and, in the didciential touiit tlieie iveie 54 0 pei cent eosiiiopbdes 
(Case 1, Table I) 

I’m the second case, lit ate indebted to Di J L Dans of Nenaik A 
white, adult, honsettifc stated that she had an attack of “flu” m December 
(1934) which lias followed bj a diaiilna ot seveta! weeks’ standing A stool 
specimen iias brought to the labontoiv This was yellow, liquid, with feu 
meat fibeis, a feu leueocjtts and aftei staining lutli Wiight’s blood stain, 
dumps of led giaiuiles iieie seen And thou eosuiopbiles found and a blood 
smeai lequested This smeai appealed to liaie a slightlj higher than iioinia! 
leucoej te count and thei e n ei e -IS 0 pei cent cosmophiles (Case 2) 

The high eosinophile peiceiit.i^e suggested the diagnosis of tiiclmiosis m 
both of these cases It seemed desiiable to do skin aud piecipitin tests foi 
tnelunosis and to examine a piece of muscle Polloiung Diake, Ilawkes and 
IVaiien- we obtained antigen fiom Di B Scliiiaita of the Agnciilture De 
paitment at Washington who leij knidh sent us siifSeient dij ponder to 
make antigen foi skm tests, and an nitectcd guinea pig 

Skill tests iieie made on these tiio cases (December, 1935) and both gave 
positne leactions iiith laige iiiegulai pscudopods iiithin ten minutes, but 
iibich faded m an hoiu and left no reaction at the end of twenfj fom hours 
As positiie coiitiols, ne had an equallj good leaetion on a patient of Dr 
E DuBois of Neiiaik who iias said to have had tuehinosis in June, 1984 
(Case S) Feces examined in tins lahoiatory at that time did not leveal 

Table I 
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it had been ascertained that standardization of these erysipelas filtrates against 
our own “standard” erysipelas toxin C3 gave the same results. These toxins 
were subsequently used for cross-neutralization with different antitoxins, and 
we found that filtrates with a toxicity below 2,000 S.T.D. in 1 e.e. would not 
give eleai’-eut tests. For this reason, we selected 1:200 as a starting point 
for orientation : All new filtrates were tested in 1 :200 and according to the 
results were considered toxic, weak or negative. If a given toxin in a dilution 
of 1:200 or higher gave reactions comparable with reactions produced by 1 
S.T.D. of the standard scarlatinal toxin, it was considered toxic and the inci- 
dence of these was compared with a similar incidence among toxins of scar- 
latinal origin. If a dilution of 1 :200 produced no reactions at all, they were 
considered “negative” or nontoxic. If, however, a filtrate in a dilution 1:200 
gave in susceptible individuals reactions smaller or paler than a reaction pro- 
duced in the same individual bj’^ 1 S.T.D. of the standard scarlatinal toxin, 
we considered such a filtrate weakly positive. In some instances such weak 
toxins were retested in dilutions of 1 :100 and found in this dilution to produce 
reactions comparable to those produced bj"^ 1 S.T.D. of the standard toxin. 
These toxins were designated as containing 1,000 S.T.D. per 1 c.c. and placed 
in the categoiy of “weak” toxins. In order to avoid erroneous results accom- 
panying rough testing of toxins on animal skins, all filtrates were tested on 
children’s skins. Thus of the 72 filtrates tested, we found the distribution in 
separate groups as shown in Table I. 


Table I 

72 Filtrates From Nonscarlatinal Hemolytic Streptococci 



ERYSIPEIiAS 

1 

SEPTIC SORE 
THROAT 

OTHERS 

Toxic filtrates 


3 75% 

5 25% 

(2,000 S.T.D. or more) 




Weak filtrates 

7 14.5% 

0 

3 15% 

(1,000-2,000 S.T.D.) 




Nontoxic 

5 10.5% 

1 25% 

12 60% 

(Less than 1,000 S.T.D. 




Total strains in each group 

48 

4 

20 


The significance of these results could be clearly seen from a comparison 
made with another group of filtrates produced with hemolytic streptococcus 
sti’ains from scarlet fever. Of 99 strains taken partly from our regular 
laboratory stock and partly freshly isolated from throats of scarlatinal patients 
in Willard Parker Hospital, the following distribution was found: 21 toxic 
(2,000 S.T.D. or more), 17 weak (between 1,000 and 2,000 S.T.D.), and 61 
negative. Table II summarizes all results. 

At this point we wish to bring out the fallacy of figures based on arbi- 
trarily chosen boundaries for classification as we have selected in this ease. 
As we stated above, 1 :200 was chosen by us for separation of the toxic from 
weaklj^ toxic and nontoxic strains empirically, for this was rouglily found to 
be the lower limit of toxicity suitable for neutralization tests on rabbits. How- 
ever, an interesting change in proportions appears when we raise the limit to 
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less large groups of hemolj'tic streptococci, obviously for their outstanding 
toxicity, and for this reason we have not included them in the group here 
presented. 

The impression one gains from Table IV is that there is no indication that 
strains of higher toxicity could not be found among the nonsearlatinal groups 
if greater numbers were tested. On the other hand, the question of whj’’ so 
many strains isolated from typical cases of scarlet fever (which frequently 
give almost pure cultures with the first plating) fail to produce toxic filtrates 
in A'itro, is not understood by us. If the theorj’- that hemolytic streptococcus 
exotoxin produces the scarlet fever rash is correct, then the only explanation 
for the above fact is that none of the artificial media generally in use for the 
production of toxins in vitro, contain that essential element, which exists in 
vivo and which assures the exotoxie manifestations of hemoljdic streptococcus 
in scarlet fcA'er. 

2. Cross-Neutralization of Scarlatinal and Erysipelas Exotoxins With Scar- 
latinal and Erysipelas Antiserums. — It has been suggested that cross-neutraliza- 
tion of toxin-antitoxin mixtures from different pathologic conditions is due to 
inaccurate work with uoustandardized ingredients. In order to clear up this 
point we planned a series of experiments so as to bring out the element of 
comparative quantities if aiij^ cross-neutralization takes place. 

For one of the experiments, we selected cross-neutralization of an ery- 
sipelas exotoxin with a known scarlatinal antitoxin and this done alongside 
with neutralization of a scarlatinal exotoxin with the same antitoxin. The 
standard toxin 1927 and standard antitoxin Bn were used as the known 
reagents, whereas erysipelas exotoxin produced from our erysipelas strain C 3 
was selected as the “unknown'’ toxin. In the very beginning the question of 
standardization of this toxin came up, so that a proper test dose could be 
selected. As there was no other practical method available, our first orienta- 
tion had to be made by comparison with the standard scarlatinal toxin. Thus, 
we found it to be approximately 5,000 to 7,500 S.T.D. per 1 c.c. With this 
initial information the test which appeal’s in Protocol 1 Avas planned and 
carried out. 

These tests ivere carried out in our early stage of experience with neutraliza- 
tion of toxin on rabbit skins, when each individual rabbit ivas unknown as 
to the degree of its skin sensitivity to the toxin. In order to assure definite 
results, the comparative tests were planned in two series of dilutions, ivhere 
both the amounts of the toxin test dose (5 S.T.D. and 50 S.T.D.) and the 
amounts of the neutralizing standard serum were varied. Protocol 1 clearly 
shoivs, that whereas the 1:50 dilution of the erj’sipelas toxin is completely 
neutralized, ivitli the ivhole series of the higher standard serum dilutions, 
similarly to the analogous amount (1 :350) of the standard toxin, the larger 
test dose of the same erysipelas Cg toxin, the 1:5 dilution is neutralized only 
with the larger amount of the serum, giving a clear-cut end-point at the same 
level of the series as in the analogous series with the standard toxin. This 
holds true in both Babbits A and B. It Avill be noticed that there is a slight 
difference in the behavior of each rabbit skin toward the smaller test doses of 
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reactions, but they had a large percentage of positive skin leactions on pa 
tients with intestinal woim infestation, notably the tiiehuua Intestinal 
woims have been excluded by stool examinations as the cause of eosinophilia 
in these thiee patients Such findings of course, throw doubt on the value 
of skin tests Fuithei work with skin tests on patients with eosinophilia 
should be woith while 

Precipitin tests are also indicated as a further check on some of these 
cases We have had no false positive results, and oni three known trichinosis 
patients (3, 4, 6) gave positive pieeipitin reactions Tlie positive tests in our 
cases showed a wide diffuse giaj- band at the junction of tlie two fluids One 
ease (Case 8) mtli eosinophilia and no history of tiichinosis gave a negative 
precipitin test 

CONCLUSIONS 

Eosiuophiles weie found in the stools of two cases with weeks' long 
diarihea A histoij of eating ran sausage just befoie this diarrhea began 
was obtained in both, tliej had higli eosmopliile peiceutages in blood smears 
at that time, and now ga\e positne skin and piecipitin leactions to trichina 
antigen Pour patients knovn to ha\c had tiichmosis also gave positive skin 
and three of these positive precipitin tests One patient (Case 5), an Italian 
girl, daughter of a known tiichinosis case (4), had an eosinophilia at the 
time of her mother’s illness, and now gave a maikedly positive skin and pre 
cipitm test Nine patients with no lecoid of an eosmoplnlia and a history 
negative foi tnelimosis all ga%e negati\e skin tests and 3 of these had a nega- 
tive precipitin test Three patients in whom an eosinophilia (10, 21, and 23 
per cent) was found in loutine blood counts ga\e positive skin tests and one 
of these a negative piecipitm test The finding, of positive skin tests in cases 
mth eosinophilia may be accidental, since McCoy and otheis also noted this 
but a fuitlier studj of such cases with skin and piccipitin tests is indicated 
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the two toxins. Whereas Rabbit A indicates an end-point of 1:200 for the 
standard toxin and no end-point or complete neutralization for the same point 
of the C3 toxin, Rabbit B does just the opposite; there is an end-point for 
toxin C3 at 1 :200 of the standard serum and no end-point or complete neu- 
tralization at the same point for the standard toxin. This reveals only the 
individual variations of different rabbits in their susceptibility to one or the 
other toxin. The entire test not only reveals cross-neutralization of an erj’'- 
sipelas toxin with a standai’d scarlatinal antitoxin, but also brings out quan- 
titative relationships in a comparative test. It also reaffirms the justification 
of standardizing an erj-sipelas toxin (C3) against scarlatinal toxin (1927) as 
was done in this case in the preliminaiy toxin standardization test on children. 


In the next experiment a reversed situation was arranged; one toxin 
erj^sipelas C3 neutralized by an erj'sipelas antitoxin and cross-neutralized by 
a scarlatinal antitoxin on the same rabbit at the same time. For a scarlatinal 
antitoxin a purified concentrated monovalent serum produced with the N.Y.5 
was used. This we obtained from the New York State Laboratory. In the 
absence of a monovalent erysipelas serum, we were compelled to use a purified 
preparation for a serum, the horse of which received for immunization several 
erysipelas toxins including the C3 strain. At no time did this horse obtain a 
scarlatinal toxin. The results of this experiment are shown in Protocol 2. 

In this test similarly to the previous one we again used two different toxin 
test doses for neutralization: 1:75 (5 S.T.D.) and 1:15 (25 S.T.D.), The 
margins for dilutions of the two antitoxins were also varied for the two sets; 


1000 


40TO 600 1000 


for the scarlatinal antitoxin and to -r^ 

100 400 


and to for the ervsipelas antitoxin. This selection of widely different 
oU 100 


dilutions between the scarlatinal and erysipelas antitoxins was based on pre- 
vious titrations of these antitoxins Avhich gave about 800 units for the scar- 
latinal preparation and 60 to 80 units for the eiysipelas one. Protocol 2 shows 
a condition di.ssimilar to the one observed in Protocol 1; that smaller te.st 
doses of the toxins with the higher dilutions of the antitoxin gave more satis- 
factory results than the larger toxin doses with lower dilutions of antitoxin. 
(The advantage of employing two sets of toxin + antitoxin mixtures in a test 
of this nature is thus seen from these two protocols.) The outstanding fact 
brought out in this experiment is essentially the same as in the previous one : 
an erysipelas toxin is neutralized by a monovalent antiscailatinal antitoxin 
parallelly to its neutralization with an erysipelas antitoxin. This parallelism 
follows the quantitative relationships of the antitoxins. A scarlatinal anti- 
toxin of approximatelj' tenfold strength requires approximately one-tenth the 
amount of the weaker erysipelas antitoxin to completely neutralize an ery- 
sipelas toxin. To make more certain the unit for unit and test dose relation- 
ship, we finally planned the following experiment, for which the reader is 
referred to Protocol 3. 

This experiment consists of the same ei-ysipelas toxin C3 neutralized by the 
same erysipelas antitoxin as in test of Protocol 2, but instead of the purified 
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strain when then neutialization with two antitoxic seiiims Mas earned out 
(one of them being the seium of the diseased com) The autlioi concluded 
that theie was no eMdence foi snppoiting the “disease specificiti ” of toxins 
from hemoljtic streptococcus from am disease caused bv this oigaiusm 

In 1932 OTvelF desciibed clinical obser\ations on inteiielationships be 
tween erj sipelas, puei peral fe^ ei » and pyogenic infections that made him adopt 
the “umtaiiau*' point of mcm and explain the diffeient clinical luaiufestntions 
of streptococcal toxemias h\ ‘subtle conditions of tissue susceptibihtj 

'While the abo\ e mentioned studies were concerned lu toxins from diffeient 
diseases, Paik® in 1925 and Williams® in 1925 and 1929 brought out the 
structural multiplicitj of a gnen toxin and thus explained the knoMii fact 
of a toxin completeh neutralized by a given antitoxin in some individuals and 
not neutialized in otheis The complex stiutture of a single toxin was later 
corioborated bv Ilookci and Pollensbv^^ in 1934 The antigenic stiucture of 
toxins as it affects then valencv v\as most cvtcnsivelv investigated bv Whcelei'- 
in 1932 This autboi and also WadswoiUd® fnrthei studied tlie effect of dif 
feient scailatinal toxins on the valencj of antitoxins pioduced bv them Thej 
found that the bioad capacitv of antitoxins to neutralize toxins fioin diffeient 
diseases depended soleh on the valencj of both luespective of then patho 
logic origin 

While Williams m hei book Stieptococewi in ITcalth and Distusc'"* espe 
cially stronglj bungs out the cndotoxic factoi in cnsipelas (m addition to 
the exotoxic), Svinmeis^*' and Svmmois and Lewis'’ publish then ohseiva 
tions on the tieatinent of er;>sipelas with antitoxic seiuins The action of anti 
toxic serums in conditions chaiactciized bj battcinl invasion was studied hv 
Parish and OlCell Tiiev pointed out that in conditions characteiized bj hac 
terial invasion while it would be impiactical to attempt tieatinents with endo 
toxic (autibactenal) seiums due to the gieat vaiictj of tj'pes among different 
stianis, the action of pureh antitoxic semms not onh effects neutialization 
of the circulating toxin, but has an ai resting effect on the spiead of the infec 
tion itself The necessitv for “specific seiums” paiticulai for each stiepto 
coccal disease is denied bv them 

EXPERllklENTAli 

1 The Incidence of Toxic Filtrates Ptom Scarlatinal and Nonscailntinal 
Ecmohjtic Sirepfococci Seventy two strains of hemoljtic stieptocoeci from 
conditions other than scarlet fever were used £oi the pioduction of expen 
mental toxins These included 48 strains from erjsipelas, 4 stiains from septic 
sore throat and 20 from cases of septicemia following pneumonia, otitis media, 
puerperal fevei and other pjogemc conditions 

Sterile filtrates were produced following the same procediuc which is used 
for the production of the loutine scarlatinal toxins Standard nmoimts of 
trjpsin biotb (modification of the Douglas and Onslow method) were inocu 
lated w ith a second broth transplant from blood agai culture, kept ni lucubatoi 
for four davs and, aftei addition of 05 pei cent phenol, filteied thiougli a 
Seitz filtei The toxicitj of all the filtrates was accuiatelv tested against the 
scarlatinal standard toxin supplied bv the National Institute of Health, alter 
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same series of toxins neutralized b 5 ’' the other serum on another group of rab- 
bits. Later we changed this by reducing the number of toxins in a test but 
neutralizing them with both serums on the same group of rabbits. We felt 
that such a procedure would give a better comparison as to the action of the 
two antitoxins on the same toxins. The results given below are the summarj' 
results of these two methods and Protocols 4 and 5 are examples of two such 
tests. 

C. Dilution of Iiigredicnis.~As to the amounts of antitoxin and the various 
toxins emplo 3 md, the following technic was worked out; All the toxins after 
preliminary standardization on children were used in two different dilutions, 
each representing a larger and smaller test dose comparable with similarly 
larger and smaller test doses of the control toxins AbY.5 and C 3 used in the 
test. These larger and smaller toxin test doses varied with different gi-oups 
of rabbits according to their susceptibilitj^ as described in a previous report.^® 
The larger dose ivas alwaj^s 10 or 5 times greater than the smaller dose. The 
use of such two different size doses gives a better insight into the degree of 
neutralization and brings out finer quantitative distinctions than if onlj^ one 
dilution had been used for rough testing. For the same reason, the neutraliz- 
ing serum was also used in two diffei’ent amounts. For practical purposes, 
we found 1 :10 and 1 :80 of each serum enough to bring out tlie facts sought 
bj’' us. The following two protocols give an outline of a test as done in the 
earlier and later part of the work. As is seen in the protocols, each test is 
accompanied bj' full controls of the test seimms neutralizing their own toxins 
and also each other’s toxin (Protocols 4 and 5). 


Pkotocol 4 


TOXINS 

DIKECT TOXIN OONTKOLS 

1 TOXIXS + AXTISC'ABBATIKAL SEBCNt X.Y.5 (H.580) 



[ 1:10 1 

1 1:80 

1 TOXIN 
DILU- 
TIONS 

! 

24 HB. 1 

48 UB. 

TOXIN 

DILU- 

TIONS 

24 HB. 1 

1 

48 HR. 1 

24 HE. j 

48 HE. 

E 2 ‘ 

i 

1:5 I 

IS X 20-H- 

15 X 15-(-> 

1: 2.5 i 

10x14+ 

10x10+ 

± 

- 

1:25 


14 X 15-t> 

1:12.5 i 

- 

- 

i 

- 


1:15 

24 X 22-H- 

18 X 20-h- 

1 : 7.5 I 

K 

- 


15 X 15+< 

1:75 1 

15x19-h-< I 

15 X 15-I< 

1:37.5 1 

- 

- 

15 X 17+ 


609 



IS X lS-4> 


- 

- 

11x15+ 

15 X 15+< 


18 X 19-4> 

15 X 15-h> 


- 

- 

X 

X 

A (1) 


19 X 20-t-> 

10 X 10-r 

1: 5 

X 

- 


- 


12 X 12-f 

13x15+ 

1:25 

X 

- 

- 

- 

47- 

lSr.Y.5 

1; 200 

20 X 20-H- 

19x18++ 


- 

- 

X 

- 

1:1000 

IS X 19-t> 

14 X 15+> 


; 

I 

X 

- 


The number of toxins tested in each rabbit varied with the size of the rabbit; 
usuallj’’ two or three unknown toxins were tested. With larger animals we 
were able to include four toxins besides the N.Y.5 and C 3 controls. As a result 
of these tests the following figures were obtained: 

1. Total number of nonscarlatinal toxins 72 

2. Total number of standardized toxins cross-tested with 54 
fcariatinal and erysipelas serums 
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Table H 


1 

99 TOVIVS PROM SCARLET I 
^ FEVEP SIBAINS 1 

1 72 TOXINS FFOM CONDITIONS 

1 OTHER TIXAN SCAPI.ET TEVER 

1 NO OP eVSES 1 

PDP CENT 

1 NO or CASES 

PEP CENT 

2,000 S T D or more 

! 21 

21 6 

1 44 

61 

1,000 2,000 STD 

17 

17 0 

, 10 

14 

I^ss than 1,000 STD 

61 

616 

1 18 

25 

Total 

99 strains I 

72 strains 


a highei le\el of toxlelt^, £oi instance if instead of 1 200 ^\e should select 
1 300 as a diMcIiu" point between toxic and weak filtiates as Table III shows 


Tablf in 



1 90 TOXINS FTOM SCAFt CT 

1 72 TOXINS FROM ERVSIPELAS 


PEVEP STPMNS 

AND OTHEP 

COND TIONS 


N > O) I \SFS 

PEP CENT 

NO OP CASES 1 

PEP CFNT 

3 000 S T D or more 

16 

10 1 

13 

18 

Between 1,000 and 3,000 STD 

oo 

22 25 

41 ' 

57 


The percentage of “toxic" strains m the nonscailatmal gioup drops from 
61 pel cent to only 18 per cent which is about the same as in the scailatinal 
gioup On fiuther analysis of these “toxic" strains it is found (Table TV) 
that while there is slight numerical prc\alence in tlie lower and middle 
brackets in the nonscailatmal gioup highei toxins containing 10,000 to 15,000 
STD aie found onl} in the scailatinal gioup 


Table IV 



16 TOXIC SCAPLiVTINAL I 

1 STFJVINS 

13 NONSCARLATINAI- 

STRAINS 


PFP CENT 

1 NO OP CASES 

PEP CENT 

3 000 5 000 STD 

’’ 1 

75 

1 7 1 

98 

5,000 10 000 STD 


53 

1 ^ 

83 

10,000 15,000 STD 

I 4 1 

43 

1 0 1 

0 


We are bringing out these points because they aie in contrast with the prevail 
mg idea first that scailatinal filtiates are in general more frequently toxic 
than nonscarlatinal, and second that indnidual scarlatinal filtrates are con 
siderably higher in toxicity than the nonscarlatinal As Table III shows, the 
fiist argument is not justified in our expeiienee with 99 scarlatinal and 72 
nonscarlatinal stiains As to the second aiguinent, the same table does show 
that filtrates with a toxicit> above 10000 STD aie not found m this group 
of 72 nonscarlatinal stiaiiis, wheieas 4 per cent of the 99 scarlatinal strains 
produce to'Cins within the limits of 10 000 and 15,000 Neithei the superiontj 
in potency noi the incidence of these “supeiioi" toxins is outstanding enough 
to be used as a diffeientiating chaiacteiistic However, it should be mentioned 
that the three stiains of 8ti eptococcns hemohjUcm known to produce the most 
powerful toxins (not included in the above tables) also belong to the sear 
latmal group, the Docheii NY 5 strain, the Dick I stiain, and the so called 2(2) 
strain (isolated by Dr Anna Williams from an eailj ease of scailet fever) 
These strains were alreadj selected bj their discoverers from other more or 
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24 hr 20x20 ^ ± 10x11 - - 10x10+ 15x15+ 17x20 - x 10x10 10x12 

4S hr 20 x20 = ^ x 12x15 10x10+ 11x10+ 15x18 20x20 - x 12x13 15x15 

21 hr 20x23 - X 10xl2± 10x15+ - X + 15x20 20x21 8xl2i 12x17 10x17 

48 hr. 20 X 22 x 12x15 18x20 120x22+ - 15x17 15x17 20x33 20x20 15x10 15x15 15x18 15x18 
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SUMMARY 

1. In a group of 99 scarlatinal and 72 nonscarlatinal (predominantly ery- 
sipelas) hemolytic streptococcus filtrates a proportionally greater number of 
“nontoxie” filtrates (containing less than 1,000 S.T.D.) was found in the 
scarlatinal group. 

2. Toxins with moderate toxicity (between 2,000 S.T.D. and 3,000 S.T.D.) 
are more frequent in the erysipelas group, while the 10,000 to 15,000 S.T.D. 
per 1 e.c. toxins are found in 4 per cent of the entire scarlatinal gi’oup and 
in none of the nonscarlatinal group. 

3. Scarlatinal exotoxins 2 ( 2 ), N.Y.5, Dick II and erysipelas exotoxin C 3 , 
cross-neutralized with different antisei’ums produced with N.Y.5, and C 3 strains, 
show antigenic interrelationships qualitativel 3 ’' and quantitativelj’’ similar. 

4. Eightj’-seYen per cent of a group of 37 nonscarlatinal toxins including 
85 per cent of 31 erysipelas toxins are equall.y affected either a scarlatinal 
(N.Y.5) or an erysipelas (C 3 ) antisernim. 

5. An erysipelas antitoxin (37P) does rrot ireutralize some of the erysipelas 
hemolytic streptococci filtrates, which are neutralized bj^ an antisearlatinal 
serum. 

CONCLUSIONS 

1. Pacts are presented confirming the findings of other workers that the 
exotoxins of hemoljdie streptococci, although differing qualitativeljq are not 
disease specific. 

2. Hemolj’tic streptococci from anj- source are rarelj’’ strong toxin pro- 
ducers rrnder laboratory conditions; the few known strong toxin producing 
strains belong to the scarlatinal group. 

3. Since the most potent airtitoxic serums are produced bj^ strorrg toxins, the 
presented facts point to the selection of strongest krrown scarlatinal hemolytic 
streptococcus toxirr producers for manufacturing of antitoxic serrrms agairrst ery- 
sipelas or airj- other disease with sjuriptoms of hemoljdic streptococcus toxemias. 

4. Por the neutralization of tire erj^sipelas exotoxins not nerrtralized by 
either erysipelas C 3 or scarlatinal N.Y.5 antiserums, the finding of strong toxin 
producers of correspoudinglj^ different antigenicity is’ rrecessary. Such strains 
irrespective of their pathologic source may also serve to neutralize the sear- 
latirral exotoxins rrot covered by' N.Y.5. Researches in this direction are in 
progress. 
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and concentrated antiscarfatinal prepiiation, tlie standaid antitoxin Bu ^vas 
used This test of one toxin being neutralized by two diffeient antitoxins is 
supplemented b% anothei toxin Stand 1927 neutralized by the same Stand 
Bn antitoxin as a cbech on the wliole system The lesults aie clear In the 
first two columns of Rabbit D a slight excess of neiitialization b\ the eiy 
sipelas serum oiei the seailatinal serum is appaient In Rabbit E theie is 
even moie coiiespondcnce betneen the amounts of different serums neutraliz 
ing the erj sipelas toxin, uliile the last column in the piotocol suggests a 
tendencj in the standaid scarlatinal seium of better cioss neutialization of 
the erj sipelas toxin than of diiect neutialization of its o^^n toxin 

3 The Incidence of Semohjtic Streptococcus Ezotoxins Similaihj Neutral 
ized by Scarlatinal and Eiysipclas Antiserum*! — The tests included in the abo^e 
protocols were selected from a number of similar tests bringing out the same 
point These serums had eithei \ Y 5 oi as then antigen and ga\e similai 
neutialization of the test toxins whether seailatinal NT5 2(2) and Dick II 
or erysipelas Cs This similanti wis deteimined on the basis of unit \alue 
and skin test doses instead of simph dilution’^ of an ingiedient irrespective 
of its potency Next we ucre mtciested to see whethei the overlapping rela 
tionships described abo\e weie confined to the small gioup of exotoxms pre 
viously studied oi whether they extended to most of the known toxins We 
tlierefoie decided to cross neutialize all the available nonscarlatinal (ery 
sipelas and otheis) toMiis uitli the two lepicsentatne antitoxins, NYS and 
Cs, and compare the iiumbeis of positively neutialized toxins on each side 

TECHNIC OP NELTPALIZATION TESTS 

A Geneial Considci ations —In the eaily pait of this study cross neutrali 
zation. tests on rabbits were done witli the precision of quantitative tests de 
scribed above Howevei, v\c felt that for piactical piiiposes this was not neees 
sary Even with a much i educed numbei of dilutions foi each individual toxin 
a number of rabbits would have to be used for only two or three toxins undei 
investigation Often a test had to be repeated because the paiticular toxin 
test dose used foi neutialization and indicated in a piehimnary ear test 
for the rabbit's susceptibility, was not justified in the test pioper, by being 
too small or too large On the othei hand, we would come across rabbits that 
were not susceptible to the paiticular toxin while showing clear cut suscep 
tibility for the standaid toxins, NY5 oi C 3 fn such cases the same test 
would be repeated seveial times until satisfactoiy, cleai cut results would 
appear Occasionally a filtrate that was cleaily shown to be in the 2,000 to 
5,000 STD giade of toxins, according to tests on human beings, was not 
toxic for rabbit skins at all 01 gave only uiiceitain results We therefore 
classified all the neuti alized and cross neutralized filtrates as positive, nega 
tive, partial, and uncertain, meaning that they vveie respectively neutralized, 
not neutralized, only partially neutialized giving a reduced reaction when 
mixed with the particular serum, and finally the repeatedly nonclear cut 
results were classified as uncertain 

B Arrangement of Test — In the beginning of this study a series of toxins 
was neutralized by only one of the two serums on a group of rabbits and the 
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daily injections of 1 e.e. of liver extract or milk protein for seven days, while 
the controls were given 1 e.e. saline daily for the same length of time. Counts 
were then repeated on the entire group, and they were killed and bone marrow 
smears were made from the femur. For the experiment with benzol and the 
substance to be tested, another group of rats was selected, and all were given 
daily injections of 1/6 e.e. of benzol in olive oil until the total leucocyte count 
in the blood was about 400. This required about 7 injections. Several of these 
rats were killed and the bone marrow was found to be almost devoid of poly- 
moi-phonuclear leucoejdes. One-half of the remaining group were now given 
daily injections of 1 e.e. of liver extract or milk protein for seven daj^s and 
the other half were given 1 e.e. of saline for the same length of time. Counts 
were then done and bone marrow smears made as above. In doing the differ- 
ential count, Jenner Giemsa stain was employed and the polj'^morphonuelear 
leucocytes were classified according to the Schilling index.- The bone marrow 
smears were made on slides and stained with Jenner Giemsa stain, the Giemsa 
stain being left on the slide for one-half hour. A differential comit of 1,000 
cells was done, using a square diaphragm in the ocular, such as is used in 
enumerating retieuloej’tes. . 

The experimental data are shown in Table I. Ten animals were used in 
each group. 

Table I 


Exper. 1 
Exper. 1 
Exper. 2 
Exper. 2 
Exper. 3 

Exper. 3 

Exper. 4 

Exper. 4 


Eats injected 
with milk 
protein 

Control rats in- 
jected with 
saline 

Eats injected 
with liver ex- 
tract 

Control rats in- 
jected with 
saline 

Eats injected 
with benzol 
followed by 
milk protein 

Control rats in- 
jected with 
benzol fol- 
lowed by sa- 
line 

Eats injected 
with benzol 
followed by 
liver extract 

Control rats in- 
jected with 
benzol fol- 
lowed by sa- 
line 


A\'ERAGE 

BEFORE 

INJECTION 

AVERAGE 
W.B.C. AFTER 
INJECTION 

AVERAGE 
NEUT. POLY. 
PER CENT 
BEFORE 
INJECTION 

A\TRAQE 
NEUT. POLY. 
PER CENT 
AFTER 
INJECTION 

AVERAGE 

NEUT. POLY. 
PER CENT IN 
BONE MAR- 
ROW AT 
AUTOPSY 

2,800 

4,200 

15.5 

25.7 

32.8 

4,800 

6,000 

12.7 

24.4 

27.3 

10,000 

14,000 

32.6 

35.0 

31.1 

10,100 

14,500 

33.7 

34.9 

32.6 


5,800 


54.3 

26.8 


6,000 


33.2 

27.7 


12,600 


55.4 

34.8 


8,100 


33.5 

29.3 
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Of the 54 cro'ss tested toxins 

3 Total numl er cross neutrali7c 1 toxins ^Mtli definite "7 
results 

4 Total number of uncertain re nits 17 

In the 37 cross nentiahzed toxins nith definite lesults, the following re- 
lationships weie found (Table V) 


T\bll \ 

Kesuit 01 Cross NELTrvuizvTioN of 3 ' Nosscaii atinal Tomns 


1 

lUlTU SETl-M WITH bEPlzM( NUUBEr IV 

t \ \ o Iexck croup 

ilEP CEVT IN 

{each croup 

TOTAL 

PEr CENT 


j Tos n ^11 tilarlj Neutralised 

8G 

Neutralized with either •'6 
rum 

^ I ^ 1 

19 

50 

Neutralizeil ^\lth neither “se ' 
rum 

1 ’ 

1 

20 

Partiallj neutralized nith 
either 

± ! * 

1 C 

10 1 


D filarlj Neut ah cd Toxins | 


Neutralized with N \ 5 onlj 

1 + 1 or + ] 

3 

s 

1 “ 

Neutralized with C, onlj 

or + 1 + 1 

2 

0 


Table V shows that of a tot il of 37 nonscii latinal heterogenous tosms 32 
or 86 5 per cent act similarlj as to then neuti alization with either the erj 
sipelas or seailatmal antiseium If ne scpaiate from this hetei ogenoiis group 
31 erysipelas toxins, we find 26 or 85 pei cent similailj affected hj eithei the 
scarlatinal or the erysipelas antiserum 

Before summarizing and drawing conclusions ue wish to present one more 
protocol which will emphasize the following point While erysipelas exo 
toxins are neutialized bj a scarlatinal antiserum produced with a suitable 
strain of hemolytic stieptococcus (in this ease K Y 5), not all erysipelas exo 
toxins are neutralized by any erysipelas antitoxin pioduced with any ery 
sipelas strain The following is an illustiation A horse immunized with two 
erysipelas toxins, Cj and 37F, has developed consideiable antibodies against 
STS' and almost none against Ca This serum was used by us m a test for 
the action of the 37P factor on other erysipelas exotoxins Protocol C repre 
sents one of a limited number of tests so far tried with eiysipelas and othei 
toxins 

The three toxins mcluded m this protocol are all of erysipelas origin 
Toxin Cj 3 while completely neutralized with the seailatmal NY5 autiseium, 
is only slightly affected by seium 37F Toxiu C:- also neutialized by the 
scarlatinal serum, is not neutralized by the erysipelas serum, and finally toxin 
Ces IS almost completely neutialized by both There are other indications 
that strain 37P (erysipelas) producing an exotoxin with factors different from 
our eiysipelas Ca exotoxin is similar to some scarlatinal exotoxins winch in 
turn are diffeient from N Y 5 or Diek II scarlatinal toxins The study of these 
“different” toxins, delayed for the lack of anlisemms, will he reported ehe 
where 


LABORATORY METHODS 


PREPARING PERMANENT SIiIOKED-PAPER TRACINGS''' 


Vines Collier, Jr , Washington, D. C. 


' I 'HE satisfactory preparation of permanent smoked-paper tracings, suck 
as myographs or kjmiographs, is extremely difficult. Particularly is this 
tiue in teaching laboratories of physiology an'd pharmacology wliei-e a hun- 
dred or so such records are made each period. After careful study aud ex- 
perimentation, I have evolved a system -which is now being regularly em- 
ployed in the physiologj' laboratory here at Georgetown with perfect success. 



We normally have about 120 students working in the main laboratory, 
so we have set aside a small room, just off from this laboratory, to be used for 
preparing records. Here the glazed paper, which has been affixed to the 
kymograph drums, is smoked over a benzene flame in the usual manner. After 
the student has completed his tracing he cuts the paper from the drum and 
fastens a clip on each end. 

These clips are made from ordinary spring clothespins in the following 
manner. A piece of brass rod or tubing of % inch diameter is cut y% inch 
shorter than the width of the glazed paper used. We use paper 7% inches 
wide so the rods are cut in 63^4 inch pieces. A spring clothespin is soldered 

•From the Department of Physiology, School of Medicine Georgetown Universitj 
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STUDY IN THE DIFFICULTIES ENCOUNTERED IN THE FRIEDMAN 
TEST, AND A NEW MODIFICATION USING BLOOD SERUM* 


Albert jM. di Gioia, A.B., San Francisco, Calif. 

S INCE the original Aschheim-Zoiidek test, there has been one modification 
worthy of note, namely, the Friedman test. It has been reported as being 
practically infallible after the tenth day, following the first missed period fol- 
lowing suspected eoneeption. 

In this test the rabbit is killed and aiitopsied twent3’--four to thirtj^-six 
hours after injection, preferably thirty-six hours. Since in some instances a 
positive result is obtained in twelve hours, it has been recommended to inject 
two rabbits ; the first, autopsied at twelve hours ; the second, at twenty-four or 
thirty-six hours. In some communities laboratories have found it unprofitable 
to breed and raise rabbits, therefore purchasing them from some local dealer. 
Even then, the cost has been formidable, so that only one animal has been 
used, it being held and killed at the maximum time limit of thirty-six hours. 

Many workers have encountered difficulties other than that of obtaining 
suitable rabbits, the principal ones being: (1) Shock following injection of 
the urine, and (2) false negative or positive reactions. Hoffmann described 
a technic which eliminates most of these difficulties, particularly shocks, and 
false negative reactions. 

SHOCK FOLLOWING INJECTION OF URINE 

There ma 3 ’ be four possible contributing causes of death to the rabbit due 
to injection of urine. 

1. Rapid Injection of the Urine. — ^It is advisable to give the injection ex- 
tremely slowly,- better, to inject 2 or 3 e.c. of urine, followed six or twelve 
hours later with an additional injection of the same quantity. 

2. Large Doses of Aspirin; or, Quinine Taken hy the Patient to Produce 
Menstruation. — This has a tendency to kill test rabbits. Probabty the only way 
to overcome this is to instruct the patient to abstain from either of these drugs 
at least tivelve hours before procuring the specimen. 

3. Inhred Rabbits. — Onl 3 ^ animals of the strongest constitution and raised 
under the most healthful conditions should be used. Inbred rabbits of a bad 
strain will succumb to injections of urine regardless of the caution used in 
slow injection. For this reason, it is advisable to procure a new stock of male 
rabbits for breeding once a year. 

4. Reaction of the Urine. — The reaction of urine should be adjusted by the 
addition of N/10 HCl, or N/10 NaOH until the pH lies between 6.8 and 7.4. 
Extreinel 3 ' acid or alkaline urines will tend to kill test rabbits. 

•Received for publication, April 23. 1936. 
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rURTIIER STUDIES I\ THE TREVTMEXT OP AGRANULOCYTOSIS* 


The Effect or Injections op Liter Entrict and Milk Protein 
ON THE Blood and Bone Marro 3\ or the Rat 


Carl Reich MD and niCANoa Reich Neav York N Y 


I N’ A piGMOiis pipei^ the authors lepoited on the stimulating and matuiatne 
effect of injections of pentnucleotide on the hematopoietic SAstem of the lat 
The piacticallv negatne expeiimental lesults cast some doubt on the Aaliio 
of pentnucleotide in the tieatmeut of agranulocytosis 

At piesent, infectious of Ii\er extract and milk protein aie being widely 
used to stimulate the pioductioii and impioae the matuiatioii of giamiloey tes 
Our clinical experience with tliese substances has not been aeiy conclusi\e, 
and vve decided to try then effects on the blood and bone maiiow of the lat 
On one gioup of animals the effects of repeated injections of hige doses 
of liver extiact oi milk piotein alone weic studied, while in auothei gioup 
the bone maiiow was fiist depressed with benzol befoie the substance was 
injected Control gioups of lats m which salme was injected weio nui at the 
same time foi each group The penplieral blood and bone maiiov\ weie ex 
amined m each case foi evidence of stimulating oi matin ative effects of the 
injections on the blood cells In the blood the Schilling count was employed 
as a ciiteiion of these changes, while the bone marrow cells weie studied in 
smeais 

Tcchmc — The rats used weie about eight to ten weeks old Poi the cx 
peiiment with h\ei extiact oi milk pioteiii alone, single counts weie done on 
all the animals befoie the inyectioiis weie begun One half weie then gneu 
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THE ACCUKACY OP A NEW TECHNIC FOR jMEASUEEMENT OP 
BED BLOOD CORPUSCLE SEDIMENTATION"' 


Ralph I. Dorfman, Ph.D., and Clyde Brooks, Ph.D., M.D., New Orleans, La. 


T his investigation was undertaken to ascertain the limits of accuracy, and 
the factors influencing the determination of the sedimentation rate of red 
blood corpuscles, as measured with a new mieropipette previously devised by 
one of us.^ 

For this study both human pneumonia blood and dog blood were used. 
Potassium oxalate (1 drop of a 20 per cent solution per 1 c.c. of blood) or 
hepai-int (1 drop containing 6 eat units per 1 e.e. of blood) was used as the 
anticoagulant. Each experimental result represents the mean of three simul- 
taneous determinations. The results are graphically shown by continuous 
curves which are plotted to show changes in percentage of sedimentation of 
red blood corpuscles per unit time. 

Pig. 1 represents a tj^pieal sedimentation curve of oxalated blood from a 
pneumonia patient. This curve illustrates three distinct phases of the blood 
sedimentation: flrst (AJ acceleration or induction; second (B) the phase of 
maximal speed of settling; and third (C) the phase of slowing and cessation. 

Table I illustrates the results of six simultaneous determinations to show 
the limits of accuracy of the sedimentation curves. The greatest variation is 
observed during the period when the red blood corpuscles are falling at their 

Table I 


Eeprodocibility of Sedisientation Readings 


TEMPERATURE 

MINUTES 

MEAN 

PEVIATION FROM 

MEAN 

26° C. 

0 

0 

0 



3 

2.1 

- 1.1 

+1.9 


4 

2.7 

-0.7 

+2.3 


6 

5.0 

-2.0 

+2.0 

26° C. 

7 

6.7 

-2.7 

+3.3 


9 

10.7 

-3.7 

+4.3 

26° C. 

11 

15.6 

-^.6 

+5.4 


13 

20.3 

-3.3 

+4.7 


15 

25.5 

-3.5 

+4.5 


17 

20.1 

-3.1 

+4.9 

26.5° C. 

19 

34.S 

-2.8 

+4.2 


22 

41.0 

-2.0 

+3.0 

26.5° C. 

25 

46.7 

-1.7 

+1.3 


30 

52.0 

-2.0 

+2.0 


35 

55.1 

-1.1 

+0.9 


45 

58.7 

-1.7 

+2.3 

26.0° C. 

60 

60.7 

-1.7 

+2.3 

26.0° C. 

90 

62.7 

-1.7 

+2.3 


105 

63.3 

-1.3 

+2.7 

25.5° C. 

120 

63.5 

-1.5 

+2.5 
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DISCUSSION 

A study of the experimental data repeals that m the rat injections of milk 
piotem }ia\e %ei/ little effect in stimulatiii" or impiOMiig the matuiation of 
the white blood cells Tlie total white count Schilling index and bone marrow 
differential react about the same after saline injections as aftei milk protein 
Regeneiation after benzol poisoning occuis almost as quickly with saline in 
jeetions as uith milk piotein 

Livei extiact, first used uitli appaient success bj Foran, Sheaff and 
Trimmer,- gnes a better response Its effect is espccialh maiked after benzol 
poisoning The liier extiact probablj acts bj stimulating the bone marrow, 
since the number of polj morpbonucleais is inci eased, not only in the peripheral 
blood, but in the bone man on as well Howevei, the results with liver extract 
aie fai fioin staitling, and it is not siirpiising that Jaebson and Paihei^ and 
Heck"^ found it to he of little laluc in their cases of agraiiulocj tosis Ne\eitbe 
less, there aie no detiimental effects toUowiPg mtiamuscular injections of tins 
substance, so that cases of agiauuloc\tosis should be given the benefit of a tiial 
with such therapj 

CONCLUSIONS 

1 Injections of milk piotein were of veij little \alue m stimulating or 
improving the matuiatioii of the giamilocytes of the rat 

2 Injections of hvei extract bad a modeiate stimulating effect on the 
blood and bone marrow of the rat 

3 Cases of agianulocjtosis should be gnen the benefit of a trial inth 
liver extract injection the^ap^ 
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Fiff. 3. — Influence of delay on the sedimentation of red blood corpuscles. A, Potassium oxalate 
used as anticoagulant* B, Heparin used as anticoagulant. 



COLLIER PRErAriNG PEPAIAMAT ‘SMOKED PAPER TR\CI^GS 507 

to eacli end of the rod after pas'?ing it thiongh the center of the metal spring 
A drop of acid is placed on the spiing and rod and a rosin cored solder is 
used The advantages of using these clips are 

1 It provides a perfect means >f holding the pvper during the 
shellacking 

2 The clips prevent the paper from curling while drj mg 

3 The bottom clip has sufficient weight to prevent gusts of air 
blowing the wet papers ind causing the adjacent tracings to 
stick together 

After placing the clips on each end of the paper it is run through the 
shellacking tank The shellacking tanks aie connected b> rubber tubes to 
aspirator bottles of one gallon capacity To fill the tanks the bottles aie 
placed on a shelf above the tank, thus causing the fluid to inn in by gravity 
"Wben not in use, the bottles are placed on a shelf below the tank and the 
shellac flows back into the bottle, preventing undue evapoiation of the solvent 
We dilute one part of orclinarj eommeicial shellac with three parts of alcohol, 
allo-w it to settle and diain off the clear supernatant fluid This gives a thin, 
quick drying shellac which perfectly protects the tracings 

When the record has been shellacked and the excess fluid drained off it is 
hung up to drj' The drying racks aie made by boimg holes m the tops of 
ordinarj' spring clothespins and stiingmg them on picture hanging wire 
This wire is stretcln d taut at such a height as will permit the record to hang 
free The clip on the wire is fastened to the middle of the brass lod of one 
of the paper holding clips 

It IS advisable to place a dnp pan underneath the drying rack, although 
this is not necessary if the students are made to thoroughly dram their trac- 
ings over the shellac tank before hanging them up to drj 



AN INEXPENSIVE IMPROVED SHAKING MACHINE^ 


S. L. Shandalow, M.D., D.D.S.,’ Brooklyn, N. T. 


TN EVERT pathology laboratory associated with a large hospital, there is 
A urgent need for an oscillating or “shaking’' machine. This is especially 
true now, since the precipitation tests for syphilis have come into vogue. 
Thus, in performing the Kline test a shaking machine is almost indi.spensable. 
Such a device, in addition to conserving time and the energ.y of technicians, 
serves the additional pui-pose of standardizing technics in the. various tests 
in which the degree of admixture of the interacting elements constitutes a 
factor in the final reading. 

The most serious obstacle toumrd the ownership of such a machine is its 
cost, which is about sixty to seventy-five dollars. Since the proverbial poverty 



Fig. 1. — Photograpii of oscillating machine. 


of the average pathology department would prohibit such an expenditure, it 
is frequently necessary to resort to “home talent" which was done in the 
present case, with the result that an efiScient oscillator was designed and con- 
structed at a cost of approximately three dollars. 

Briefly, the apparatus consists of a wooden platform on which is mounted 
a small 1/32 H. P. universal motor connected bj”^ a belt to a flywheel. The hub 
of the fl 5 'wheel bears an eccentric rod which attaches to a shallow tray fixed 
upon metal runners sliding in metal tracks. The rapid revolutions of the 
motor are reduced to a lower speed bj’- the flywheel, and through the medium 
of the eccentric rod, the rotary motion is converted into horizontal to-and-fro 
movement of the tray holding the slides or tubes. Careful observation of the 
rate and amplitude at which the laboratory technicians were accustomed to 
shake the Kline slides by hand before “reading’' them revealed it to be 200 

•From the Department of Pathologj'. Cumberland Hospital. 
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FALSE NEGATIVE OP POSITIVE REACTIONS 

1 Negative Reactions — If the specimen is obtuued in less than ten dajs 
follovMiig the fii*st missed peiiod, the pitiiitarj lioiinone mij oi ma> not be 
escreted lu sufBeiently luge quantities Then, there is at times a blockage 
of the hormone to the kidnej u Inch niav oecui even a month following sus 
pected conception In both eases a positive report mav not be rendered 

2 Positive Reactions — It is geiierall 3 supposed that the mine of patients 
having certain tjpes of tumors (chorionic) may contain gonad stimulating 
hoimones, thus lendeiing a Fiiedman Ip&t positive Even two months aftei 
lemoval oi expulsion of the tumoi a positive leactioii may persist 

nOFFVIVW S VIODlPICVTION 

In this modification blood ‘'Ciiim is ustd This necessitates di awing about 
25 c c of blood which imj be tal en at anv fane of the dnj The rabbit may be 
autopsied within twentj foiii liouis jiiobablj due to the fact that there is a 
largei amount of anteiioi hvpoplivsed hoiraone in the blood dining earliei 
pregnancy Too, onlj larel^ will tin icaetion of the blood need adjustment 
Technic — Centiifuge blood specimen, and shako with ether to remove fatty 
substances, inject 10 to 13 c c of the serum into the nmgmal ear vein of the 
rabbit 

It IS hoped timt this modification will supplant that in which urine is used, 
at least, perhaps, until some qmckei more efficient technic in early pregnancy 
diagnosis will be found 
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to 300 times per minute through a horizontal distance of about one inch. 
Consequently, in order to obtain the proper rate of oscillation of the slide tray, 
it -was necessary to gear down the speed (R.P.M.) of the motor. This was 
done by selecting a motor ivith a inch shaft, on which was fastened a % 
inch pulley wheel. The diameter of the flywheel employed obviously depends 
upon the R.P.M. of the motor. This diameter may be determined by applying 
the following approximation: 

R.P.M. of motor Diameter of tiyivlieel (X) 

Desired rate of oscillation (200) Diameter of motor pulley (% inch) 

Once the proper flywheel is obtained, it is suspended from one side by a sturdy 
support and an eccentric rod is connected to the hub at a distance of % inch 
from the exact center of the wheel, thus imparting a one-inch horizontal 
oscillation to the attached slide-tray ivith eaeli complete revolution of the 
flywheel. The tray for holding the slides or tubes resembles a sleigh, consisting 
as it does of a shallow box on metal runners. The latter are confined to well- 
oiled tracks composed of U-shaped metal strips which are fastened by their 
sides to wooden platforms. If it is desired to vary the speed of oscillation, 
a small ivire or graphite variable resistance, such as those used for radio 
hookups, may be interposed in the circuit between tlie switch and the motor. 
Finally a coat of paint completes the job. 

All the parts required for this appai’atus are obtainable at small cost at 
any machine or machinists' supplj'' shop and, with the aid of the hospital 
engineer or machinist, can be assembled with very little effort. The resulting 
oscillating machine is sturdy, practical, and adaptable to the innumerable 
uses which daily laboratory routine requires. 
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maximum tste, and they are stnm" out, makmg it difSeuIt to read the columns 
accurately. The average angle made hy the bcdimeutation curve and the 
horizontal, during the second phase (maximum speed of sedimentation), was 
with a variation from 67° to 70°. The results demonstrate reproducibility 
of the curves. 

The influence of changes in temperature is illustrated in Fig. 2. At 11° C. 
there is a remarkably slow settling of the red blood corpuscles compaz’cd with 



that at 24° C. At 34° C., during the first phase there is a marked increase 
in speed, shortening the period of induction. During the second phase there 
is a slight increase in the speed fi'om that of the 24° C. curve. 

Fig. 3 shows the influence of delay in performing the sedimentation test. 
For this experiment 4 c.c. q£ venous dog blood were drawn into a drj' syringe. 
Two cubic centimeters of this blood were mixed with 2 drops of heparin solu- 
tion, and the other 2 c.c. of blood were mixed with 2 drops of potassium oxalate 
solution. The sedimentation rate was tested immediately,* the blood was then 
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After spraying had been accomplished the chamber was blown out with 
air. Then the mouse was removed, a small cotton plug wrung out in 5 per 
cent lysol was placed over the diaphragm, the snout of the animal wiped off 
with alcohol, and the animal placed with others of the series in a wire cage. 
"When an entire series was completed, the whole apparatus was quickly dropped 
into a container of boiling water kept at hand. 

Before the device was used its air-tightness was tested by placing a dead 
mouse at the diaphragm and submerging the whole in water. It was found 
to be perfectly air-tight when operated either by the hand-bulb or by an air- 
line at low or higher pressure. 

For our first experiments the mice were anesthetized with nembutal. But 
later, it was found possible to work with no anesthetic at all. In the latter 
ease, the forefeet of the animal were tied, or clamped together with tongue 



Fis. 1. 


forceps, and the animal held firmly in place by the skin at the back of the 
head. If no anesthetic is used, care must be exercised not to permit the 
animal to bite the rubber diaphragm as the snout is inserted. However, once 
in position, our mice usually offered little resistance and often could be left 
unattended for several minutes. 

The efficacy of the apparatus described was tested with the virus of St. 
Louis encephalitis, and also with Friedlander's bacillus. In the ease of the 
virus, 5 test groups of 5 mice each were tested, all the animals used being of 
the ordinary white laboratory variety and weighing approximately 20 gm. A 
2 per cent virus suspension by weight, made by triturating one whole infected 
mouse bi’ain without abrasive in a mortar, adding diluent and centrifuging, 
was used. For the first test the suspending fluid employed was nutrient broth. 
Later twice filtered (through Berkefeld V and W candles) human saliva, which 
had proved negative for bacterial or viral growth by cultivation and animal 
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allowed to stand and the sedimentation test «as again made at intervals as 
indicated in Fig 3 The lesnlts slioiv first, delaj causes slowing of sedimen- 
tation rate Mitli both oxalated and hepaiiuized blood second the eftects of 
delay aie shown nmcb eailiei with oxalated blood than with heparinized 
blood, and thud, liepaunized blood settles more slowh than oxalated blood 
Fig 4 shows the gieat acceleration of the sedimentation late resulting 
fiom a slight deiiation of the pipette fiom the "veitical position A change 
in the angle of the sedimentation pipette fiom 0° (perpendiculai position) to 
5° causes a change in tlie ina\imum fall of the eui\e fiom a 35° angle to a 63° 
angle At a 15° tilt in the pipette the maximum fall m the curve made a 74° 
angle with the Iioiizoiital 



SUMMART 

The lesults of the new micio red blood corpuscle sedimentation technic 
picMonsly devised bj one of us aie satisfaetonlj lepioducible The late of 
red blood eoipiiscle sedimentation is increased with niciease in ferapeiatmc 
and by tilting the sedimentation pipette Dela^ aftei drawing the blood 
causes a slowing of the sedimentation late This is tine foi both oxalated 
and hepaiinized blood 

IlEFERENCF 
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AN IMPROVED CAPSULE FOR ASCERTAINING VENOUS PRESSURE* 

H. Morrow Sweenky, New Orleans, La. 

T he glass, ^ metal,- and celluloid^ capsules previously devised for the iudireet 
ascertainment of venous pressure have undesirable characteristics, among 
which are the lack of adaptability and difficulty of sealing, which handicap 
their routine use. The rubber-celluloid capsule described below eliminates 
many of these shortcomings. Air-tight skin contacts can easily and quickly 
be made over smooth or irregular surfaces which will withstand pressures up 
to 100 mm. of Hg with a minimum of skin distortion and no abnormal pressure 
on the A'ein. Its construction is simple and inexpensiA^e and the same capsule 
can be used repeatedly Avithout repair. No special lighting is required and 
readings are easily made Avhieh agree Avithin 1 cm. of Avater Avith simultaneous 
direct puncture measurements. 



A B C D 


Fiff. 1. — A, Inner surface of top disc ; B, inner surface of bottom disc ; C, upper surface 
of complete capsule ; D, complete capsule with projections for strap attachments. The dimen- 
sions given above have been found most suitable for the average hand. Solid black represents 
cemented surface ; cross-hatched represents cemented surface on opposite side ; diagonally- 
lined represents celluloid. 

The capsule is constructed as folloAA's: Tavo AAmsher-like discs of rubber 
(bicycle inner tubing) Avith extensions, as sIioaaui in Pig. lA and B, are 
roughened and cemented together on their margins as indicated. The edges 
of the wider extension of B are brought up and around the narrower one of A 
and cemented to form the side tube as slioAvn in G. A disc of celluloid 1% 
inches in diameter is roughened on its margins and cemented OA^er the opening 
in the upper disc. All of the outer surface of the loAver disc is roughened for 
cementing the capsule to the skin. Regular cold-patch rubber cement is used 
for assembling the capsule and sealing it to the skin. Both the capsule and 
the skin are coated Avith cement and alloAved to dry before putting the capsule 
in place. Because of the large surface for making the skin-capsule seal, skin 
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animals to reach through and touch the metal channel pieces. The sides of 
each individual cage are glass plates 6 by 8% inches set off from the inter- 
mediate metal baffles and end metal plates approximately 15 mm. in order to 
prevent the animal from coming in contact with them. The glass plates are 
held in place by sliding them between 7 mm. glass tubes supported in the 
horizontal channel pieces. Thej' are prevented from falling through the bot- 
tom of the cage by resting on 10 mm. glass tubes supported in the bottom 
horizontal channel pieces. The cover of each cage is a glass plate 9% by 7% 
inches which rests on the glass plate sides and top horizontal tubes. It is 
held in place by the metal frame of the eage unit, and the animal is kept from 
pushing it up, either by the top of the rack shelf into which the frame slides, 
or by weighting. 

When the glass tubes have all been installed, they are secured on the 
ends of the cage b3' flanged metal cover plates, and on the sides by slightly 
smaller channel strips which slide into and fasten to the horizontal strips. 



Fis. 1. 


This tjqie of construction has the particular advantages that none of the glass 
parts are held rigidl.y, no ends are exposed, and it can be easily sterilized. 
Enough plaj' is allowed so that no breakage can result from strains due to 
slight distortion of the metal frame. To allow for variations in tube sizes, 
all holes are drilled approximately 0.5 mm. larger than the tube desired and 
if breakage does occur, rejilacements are easy. 

For collection of urine and feces, Pjwex baking dishes, 8V2 by 11 inches, 
are placed under each cage. When it is desired to separate urine and feces, 
a grating of glass tubing, similar in construction to that of the floor of the 
eage, held in a frame someivhat larger than the dish, and resting directly on 
it, will serve. Water bottles for each cage are held in place bj’^ a metal spring 
clamp secured to the top horizontal channel on one side. 
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AN APPARATUS POR SPRAYJKG THE NASAU PASSAGES OP SIICE' 


Experiments "With St Louis Encephalitis Virus and 
Friedlandck’s BiriLLijs 


Enid A. Cook, A B , akd G D\( k, Pn D , JI D , Chicago, III. 


' I ’HAT mice may be successfully infected with the virus of St. Louis enceph- 
alitis when inoculated by the iiitranasol route was demonstrated originally 
fly IVehster and Fite,^ and confirmed by Armstrong,^ Broclie,^ and other 
workers. The favorite method of iiist illation is by dropping a small ciuantity 
of the material from a syringe directly into the nares of the anesthetized 
animal. Other methods that have been cmplojed are insertion of the needle 
of the syringe into the external nasal passages with release of the inoculum 
and forced inhalation by holding the mouth and nose of the animal in a 
container of the infectious substance for a few seconds. 

In the course of our experiments with fins virus, wc wished to develop 
a technic of intranasal inoculation that would simulate more closely natural 
infection and yet would involve a minimum of risk to the worker. Inhalation 
of material suspended in sterile saliva and worked into a mist of fine droplets 
seemed to satisfy the first requirement 1711116 such a teclinie has not as yet, 
to our knowledge, been used in the inoculation of mice with the virus of St. 
Louis encephalitis, it lias heeu employed in studies of various bacteria, espe- 
cially the pneumonia-inciting group. Pricdliinder,^ tlVherry and Butterfield,® 
Stillman,® Grifiitli'' and others have described apparatuses for spraying mice 
with diverse baeterial suspensions. The general priuoiple involved in each 
case has been the use of a hand spray connected to H chamber in which the 
mice were confined. The greatest disadvantages of such an arrangement are 
the danger in opening the chamber to remove the mice and the fact that the 
entire surface of the animal’s body is contaminated with the inoculum. 

To avoid these factors we devised the mechanical arrangement shown in Fig. 
1. The apparatus consists of a small tubidar glass chamber, open at one end and 
containing two outlets. To one outlet, a nebulizer is securely connected by 
means of rubber tubing. The other outlet, designed with a glass bulb for 
equalization of pressure, is loosely plugged with cotton and connected with 
a very long rubber tube suspended at the free eud over lysol solution in a 
tall glass cylinder. Over the open end of the chamber is tightly fitted a 
rubber diaphragm iu which a small puncture hole is made to admit the snout 
of the rodent. 

Ill the experiments recorded, the spray was produced by means of a strong 
rubber bulb coiuieoted to the jiebnlizer. However if convenient an air-line 
regulated to very loiv pressure may be employed. 

•Prom the Department of Hjglenc and Bacterfoloe>’. Unucrsity of Chlcaeo 
ReceUed for publication, April 23, 1936 
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Bacteriologists (ed. 5, Iv, 34-9). Tliis modification is particularly valuable in 
staining Treponema- microdentenni in smears taken from the oral cavity or throat. 
Likewise, Borreha vincenti and Treponema macrodenteum take a clearer and 
deeper stain, differentiating them from their surroundings and making it pos- 
sible to demonstrate distinctive characteristics so important in the study of 
spirochaetaeeae. 


ACETONE SOLVENTS FOR ROMANOWSKY STAINS* 


Daniel M. Kingsley, Ph.D., M.D., New Orleans, La. 


INTRODUCTION 

ACCORDING to modern authorities on staining technic, the use of acetone 

as a solvent for Romanowsky stains is to be avoided. The two types of 
stain most utilized, represented by Wright’s (1902; 1910) and Giemsa’s (1904; 
1907), both contain methyl alcohol. MacNeal (1922; 1925), whose tetrachrome 
stain has been considered one of the most scientific yet devised for blood, 
likewise uses methyl alcohol as a solvent. 

Directions for preparing auy of these stains contain such admonitions as 
these : 

"... Purchase the powders . . . and dissolve 0.3 gram in 300 c.c. of special acetone-free 
methyl alcohol." (Kolmer, Boernor and Garber, 1931, for the American Society of Clinical 
Pathologists.) 

"If the stain is prepared ... by dissolving the powdered stain in alcohol it is necessary 
to use glassware chemically clean and methyl alcohol for staining purposes that is acetone- 
free." (Nicholson, 1930.) 

Conn (1929) in a general review of modern knowledge of the chemistry of 
Romanowsky staining, counsels: 

As stated above, the precipitated compound dye must be dissolved in methyl alcohol; 
but there are many grades of methyl alcohol and not all are equally suitable for the purpose. 
Apparently absolute purity is not needed; but two points are very important; the methyl 
alcohol must be neutral in reaction, and it must be free from acetone. 

Stains used at present require a technic in which so manj'^ variable factors 
coexist that the action of the solvent does not lend itself readilj^ to investiga- 
tion. In a series of over 260 experiments on Romanowsky stains, a systematic 
study of solvents was conducted. Some of the findings indicated that a more 
volatile fluid niiglit have certain advantages oi'er metliyl alcohol. Among the 
liquids tried, acetone was discovei'ed to be entirely suitable. On the whole, 
it proved superior to methjd alcohol as a solvent for Romanowsky stains. 

Its use was therefore proposed in a stain (Kingsley, 1935) which is sat- 
isfactory not only for blood smears but also for most t 3 ’pes of hemopoietic 
tissue preparations, including frozen sections. Furthermore, since the final 

•From the Department of Anatomy, Louisiana State University Medical Center. 
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passage, was substituted Saliva may be obtained in laige quantities, aud was 
found to preser\e the St Louis Airus in Iiighei titer than either bioth or 
physiologic saline solution of the same pH About 1 e c of the matenal uas 
sprayed into the chamber and the rodent allowed to bieathe theieof foi d've 
minutes Sixty eight per cent of the mice so treated developed the typical 
symptoms of this form of encephalitis tiemors, con\ulsions, piostiation, mth 
fatal outcome in six to eleien days Mieioscopic e’camination of pieser^ed 
hi am tissue revealed the pernasculai accumulation of loiind cells and nei^e 
cell degeneration chaiacteristic of the disease 

Fifteen white mice in all in 3 seiies of 5 mice each ^^ele inoculated nith 
a \ery hea^y suspension of Pi ledlander's bacillus in steiile saliva These mice 
showed an avei age moitahty of73 3 pei cent The low fatality (40 pei cent) 
foi the last test may possibly be attributed to the fact that the strain used 
had been kept for some time on artificial media, wheieas tliat of the othei 2 
tests had undergone recent animal passage 

The detailed lesults for these two scries of tests are mcoipoiated in 
Table I 

Taole I 


Bfsults of Imiai^tjoa Oi Si Toi IS Vji I s AM> Frienr Bacilius by Mice 


lAOCUi/Usr 

NO OF MICE 
IN TEST 
QPOUP 

ANFS 

TKFTIC 

SUSPEND 

INC 

MEDIUJt 

DEVTIIS DUE 
TO 

INOCUIUM 

DVT OF 
DEATH 

PEPCENTAGE 

MOPTALITV 

A irus of St Louis 

5 






encephalitis 

K 







2 







5 













Total 

25 



17 


OS 


5 

None 

Saliva 

0 


J ion 


5 

None 

SaJiva 

i 

2, 2, 3, 3 

SO 


5 

None 

Saliva 

2 

4, 5 

40 

Total 

15 



11 


73 3 


•Found dead and partnll^ rle\oure« 


SUMMARY 

An appaiatiis for sprajing the nasal passages of mice is described The 
device lias been found safe and has been used suocessfiillj nith suspensions 
of tlie Mills of St Louis encephalitis and of Friedlander’s bacillus 


REFEREUOES 

1 Mebster L T tiiid Fite, G L A Virus Encountered m the Study of Mitcrnl Irom Cisca 

of Encephalitis in the St Louis and Kansas City Epidemics of 1933, Science 78 
403, 193 5 

2 Armstrong C The Production of Specific Immunity in yVIute Mice by Intranasal In 

oculation Mith EncopJiahtis tirus (St Louis Trpe), Pub Ileahh Rep 49 ^39, J934 

3 Brodie, If Route of Transmission of St Louis Encephalitis A irus in Mice, Proc Soc 

Exper Biol Med 32 1G47, lO-’S 

4 FriedlJindcr, C Die Jlikrokoltken der Pneumonie, FortBclir d Afed 1 715, ISS’’ 

5 AVlierry, AVm B, and Butterfield, C T Inhalation Experiments on Influenza and Pneu 

monia, T Infect Di*' 27 315, 1920 

G Stillman, E G Tlie Presence of Bacteria in the Lungs of Mice Folloning Inhalation, 
J Exper Mod 38 117, 1923 

7 Griffith, F Inhalation Experiments on Mice AYitli Pneumococci, J Hyg 25 1, 1926 




526 


THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


(equal parts of methylene blue and azure A), and the other, eosin. The ac- 
tively staining substances were formed only after mixing these two solutions. 
The preparations required previous fixation, as in all technics in ivhich the 
dye solvents are not likewise fixatives. 

Although Giemsa was acquainted with the advantages of Leishman’s 
method, he did not find meth 5 ’l alcohol a suitable solvent until he added to it 
an equal part of glycerin. Without the gljmerin, Giemsa (1902 b) had pre- 
viously been unable to keep the purified azure-eosin in solution, even though 
he used the purest, acetone-free methyl alcohol. This is his only statement 
indicating that acetone might in some waj*^ he detrimental for blood staining. 
But the inference is more probable that acetone-free alcohol designated a pure 
grade of alcohol, rather than that acetone itself is harmful. This conclusion 
is substantiated by more recent statements of Giemsa (1935). In 1904: Giemsa 
simplified his stain hj^ dissohdng the powdered azure II eosin in equal weights 
of methj’l alcohol and gljmerin, a ratio which was changed to three parts of 
alcohol to one of glycerin in 1907. 

The onlj" other stain to be presented was that of MacNeal (1922; 1925), 
although he offered nothing new in regard to the solvents. His studies were 
directed, quite successfully, toward the problem of the dyes necessary for 
Komauowsky staining and led to the tetraehrome stain, which is used in 
methyl alcohol like Wright’s. Only in his most recent formula does MacNeal 
(1925) specify acetone-free methyl alcohol as the solvent. 

Actual references to the necessity for using acetone-free methyl alcohol 
are therefore extremely few and seem entirely incidental, with no particular 
emphasis laid on this point by the originators of the various methods. The 
textbook authors have apparently stressed this point unduljL On the other 
hand, there are in the literature several positive statements about the ad- 
vantages of acetone in the solvent. 

Michaelis (1899) was the first to advocate the use of acetone in a blood 
stain. His studies resulted in a stain Avhich did not give Eomanoivsky effects, 
hut the sohmnt contained 35 per cent acetone. He thought that acetone pre- 
vented precipitation of the dj-es and facilitated the staining of the neutro- 
philic gi-anules. Later, Michaelis (1901 a) recommended a stain much like 
Jenner’s (1899). Very soon after, howcA'^er, Michaelis became cognizant of 
Bemthsen’s (1885) AAmrk in the chemistrj" of the basic dj^es neeessar3'^ for 
EomanoAvskj' stains, and applied it (1901 b) immediatelj^ to the production 
of a neAV stain, in an aqueous soh'ent. 

While Giemsa (1902 b) mentioned acetone at first in only a derogatory 
Avaj’, he utilized it later (1910) Aidien he adA'ocated a rapid technic similar to 
Leishman’s. In this method he fixed AA’ith his stock solution diluted one-half 
Avith methjd alcohol, then stained bj' adding Avater. Tucked aAvaj' at the end 
of his article, he made this A^eiy significant statement, p. 2476: 

One can also dilute the stock solution Avith acetone (puriss., Merck or Kahlbaum) instead 
of methyl alcohol. The various plasma granules are then especially well brought out. How- 
ever, because of its low boiling point (56°), acetone is hardly to be recommended for use 
in warm climates. 



IjAug c vl\ Er\ 


or Aim vuoLi'^Ar t ai e ton '-maii wnm^ 


i21 


distortion is ledueed to a mmiiniim B\ Tiitiie of tlie -irae ilianeteustic plus 
the flexibiliti o£ the capsule and congiiiiti ol the tno discs npid and pcifCLt 
sealing is obtained in about thirtj seconds 

The modified Capsule D is used nheie extiemeli high picssuies aie en 
countered, such as those in the foot uith the bodi in the npiight position 
(1,000 1,200 miu HcO) The straps aie joined sniigh aiound the toot and 
become tight at the high piessiiies and present the capsule and skm fiom 
moMiig anaj from the \etii and thus falseli giiiiig it the appeal anoe of being 
coUapsed Kiogh and otheis^ deaeloped a ealibiated spring chimp foi tins 
purpose A\hen using an all celluloid capsule 

REPEKElsCES 

1 Hoolter, D E A ciioiis Blood Pressure, Am J Phjsiol 40 43 191G 

2 Ejster, J H E The Clinical Aspects of tenous Piessure New \oil( lOJO, Tie Mac 

mlllan Co, p 22 

a Krogli A, Turner, A H, nnd Landis 1 At Celluloid Capsule foi AIci urin„ A enoua 
Pressure, T Clin In\ estimation 11 lot, 1032 


AN IMPROVED GRASS hlETABOLISM CAGE FOR SMALL ANIMALS' 


Edavin P Lauc, PhD, and IIcRiiEnT 0 CALtEri, Pn D , AVtsilixoTON, D C 


D uring the comse of out experiments it was found necessaiy to keep the 
animals out of contact ttitli metal Two tapes of glass cages hate been 
desciibed in the literature,' “ both of avliieh depended on a aaooden fiamo to 
suppoit the glass parts Such avoodeu fiames, avhile light, are easily contami 
nated avith mine and feces, and offer liaiboiiiig places for veimm Purtliei 
more, they are subject to avaiping, atitli possible breakage of glass parts avhon 
heat sterilized AVe have, therefore, designed a light metal fiameiaoik aahicli 
maj be copper, ahimiiiuni, or galvanized non, suitable for siippoitmg one to 
three unit cages, 8% inches long, 6% inches aaide, and 5'/> niches high The 
construction of a three unit cage is illustrated in Fig 1 

The metal frame consists of four horizontal channel strips, each 24i/i 
inches long (1 inch aaide for the top, and IV 2 inches aaide for the bottom) 
iiaeted to taao flanged end plates and two intermediate baffles, 9% ba 7 incbes 
The taao bottom horizontal channel strips are dulled aaith holes 12 5 mm from 
eentei to center and large enough to hold 7 mm glass tubing foi the floor 
of the cage Tins gia es a spacing of 5 5 mm between the glass tubes sufficient 
to alloaa feces to drop through A vertical row of holes spaced 13 mm fioni 
center to eentci is drilled approximatelj 15 ram from each side edge of the 
end plates and iiiteimcdiate baffles These aie large enough to hold 5 mm 
glass tubing on the horizontal for the front and hack avails This giaes a 
spacing of 8 mm bctaveeii the glass tubes The fact that the hoiizontal tubes 
are plated 15 mm fiom the edges of the plates makts it impossible for the 

•From the Dl\islon of Pliarmacolo5> Food and Drug VdmlnhtratJon U S Department 
of Agriculture 



528 


THE JOURNAL, OF LABORATORY AND CLINICAL 3IEDICINE 


EXPERIMENTS 


The experiments to be described are part of a large series undertaken to 
determine SL'stematieally the dyes requisite for Eomanoivsky staining, the role 
of each in the production of a given color effect, and the relationship of the 
solvent to the final results. A full report ■will appear, in another paper. At 
this time, onlj^ a few examples of those experiments in which acetone solvents 
Avere used successfully will he deserihed. 

Attempts Avere first directed to the production of a single staining solution 
Avhich Avould he stable and ahA’ays ready to use hj^ merelj”^ pouring it onto a 
fixed slide. This single solution contained Avater, a buffer, and methyl alcohol, 
as solvents for the necessary dyes. Among other obserAmtions, it Avas noticed 
that many stains Avhich Avere poor in general, Avere quite satisfaetoiy at the 
edges of the slides. In this region of the preparation, the staining fluid dif- 
fered in no respect from that anj'Avhere else on the slide, since a single fluid 
had been prepared preA'iousl}'. Phj'sieallj', hoAimver, conditions at the edges 
of the slide are different from those existing aAvay from the borders, because 
the depth of the fluid laj'er is less at the margins than elscAAdiere. This Avas 
noted to result in the formation of a metallic-appearing precipitate (consisting 
of the eosinates of methylene blue, azure A, and A'iolet), considerably earlier 
at the edges than anyAvhere else on the slide. This condition seemed to be a 
result of the thinness of the fluid layer at this region, AAdiich facilitated the 
eAmporatioii of the methyl alcohol and left a relatiA^ely high Aimter concentra- 
tion in this region. 

On the basis of this reasoning, a fluid Avhich AA’-oukl be more volatile than 
methyl alcohol should alloAV a loAA'er initial concentration of dyes to be present, 
thus decreasing the tendency to precipitation Avhen Avater is present; yet, by 
rapid evaporation, a satisfactory dye concentration should be obtained. 

Acetone seemed to possess the desired physical attributes and Avas there- 
fore tried, Avith excellent results. ScAmi-al formulas folloAAL In these, the dyes 
are listed in grams and the sohmnts in cubic centimeters per 100 c.e. of final 
stain. 

It is possible to prepare a good stain AAdiich contains no methyl alcohol 
Avhatsoever, but has acetone instead, as in the folloAidiig stain; 


Acetone GO c.e. 

Glycerin 5 c.e. 

Buffer pH G.9 35 c.c. 

Methylene blue 0.040 gm. 

Methylene azure A 0.015 gm. 

Methylene violet 0.007 gm. 

Eosin, yel. 0.040 gm. 


A very rapid, excellent stain is prepared by the following forinnla ; 


SOLUTION A 

AVater 40 c.c. 

Buffer pH 6.9 10 c.c. 

Methylene blue 0.070 gm. 

Methylene azure A 0.025 gm. 


SOLUl'IOX B 
Acetone 
CEL,OH 
Glycerin 

Methylene violet 
Eosin, yel. 


•OS c.c. 
10 c.c. 


5 c.c. 
O.OIS gm. 
0.065 gm. 


Mix equal volumes of A and B to obtain the stain. 



THE USE OP COLLOIDAL IODINE AS A MODIFICATION 
OF THE GKAM STAIN* 


Don CnALMcns Lyons M S , D D S Ph D , Jackson, Mich 


*HE usual Giam stain consisting in the use of aniline gentian iiolet or 
carbol gentian Molet, iodine solution, etli 3 l alcohol, and a counterstaiii such 
as eosm is satisfaetou in most insfances Manj miciooiganisms, howeier, do 
not stain leadilj, paitieulaih in the piesonce of oigame material such as one 
finds in thick smeais taken fioni bodj eftusions and especiallj those from 
the mouth 

Giam’s modification of LugoUs solution consisting of sublimed iodine (1 
gm ), potassium iodide (2 gm ), distilled watei (300 c c ), does not ha^e suf- 
ficient penetiatiiig pouei to completelj fi\ the cell walls of nian\ types of 
microoigamsms oi then moipliologic \aiiants This may be due to the fact 
that the sohent ICI does not leadih gne up iodine to the mieiooigauism 

In Older to bung about a lenction between the bacteria and the stain, 
iodine must be iii the most actne state, therefore the ideal solution is a con 
stant watei solution Iodine in the foim of sublimed ci^stals goes into solution 
in uatcr “veiy slouh, leqiniing dajs oi even weeks to pioduce a satiiiated 
uater solution 

Watei at loom tempeiatuie dissohes elemental iodine to the extent of 
only about 3 parts in 10,000 and being a poor sohent, readih releases iodine 
to 01 game mattei Foi this loason colloidal iodine is an ideal soiuce of lodme 
for the Giam stain because no solvent stronger than water is piesent It is 
a finelj divided pme iodine held in suspension in uater in excess of the point 
of satin ation Pure iodine m this state can replace iodine lost fiom the solu 
tion, thus keeping the solution constaiitlj satuiated, so that in this modification 
of the Gram stain the suspended paiticles coiistantlj replace the lodmc taken 
from the solution hi oigaiiic mattei This peimits a complete satisfaction of 
the lodme fixing poucis of the miciooigamsms 

The solubilitj of colloidal iodine as compared to the ci’jstallme form is 
leadilj undeistnnrlable A satuiated watei solution of iodine ordinarily re 
qiiiies seieial dais foi foiiiiation fioin oidmaiv cristalhne iodine, due to the 
slight solubilit\ of iodine (0 03 pei cent at 20° C ) In the case of colloidal 
iodine the pioduction of a satuiated solution is instantaneous t 

A 1 pel cent suspension of colloidal iodine is piepared and substituted for 
tlie usual Gram's iodine solution in the routine of tins staining piocedure as 
outlined in the Manual of Pure Culture Study of the Society of the American 

• Vutliorizccl riibHcation ‘Michigan State College Lansing Michlgnn as Journal 

article No 201 n s 

Rocched for publication Maj 8 1S36 

tChandler 11 L and Miller r U Colloidal Iodine J Rhjs Chem 31 1091 1927 
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ordinary methyl alcohol solution of Wright’s hlood stain, and an extra minute 
or two allowed for staining to compensate for the dilution of the stain, excel- 
lent stains were obtained. 


CONCLUSIONS 

Difficulties which have not previouslj’' been analyzed have led to erroneous 
conclusions concerning the constituents of Romanowsky stains. Among others, 
acetone has been included as a detrimental substance. Actually, as the present 
report demonstrates, acetone is useful as a solvent for blood stains, and in 
some respects is superior to methyl alcohol. With a given dye concenti’ation, 
it permits more rapid staining than does methyl alcohol. In addition, it is a 
better solvent for methylene violet, which is a necessarj’’ constituent of any 
good Romanowsky stain. 

The purest grade of methyl alcohol is also acetone-free. But experiments 
on the participation of solvents in the staining process indicate that the con- 
centration of water is the most important variable in the solvent, and not the 
presence of acetone. Indeed, in the stain advocated as best for general use, 
acetone constitutes most of the nonaqueous portion of the solvent. 
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stain IS a single buffered solution, it ivas casj to maintain the d>e concentia 
tions at a umfoim ^alue and change the sohent at mil Thus it beeame 
possible to e\aluate tlie i6le of the sohent in the total staining effect 

HISTORICAL 

The histoiiL aspects of this problem aie closelj related to the development 
of knowledge coiiceiiiing blood stains and an adequate piesentation cannot 
be enteied into lieie Refeience to Conn’s (1929) cliaptei on compound stains 
v\ill be helpful 

Careful eNaniination of the oiigmal publications of the mvestigatois nhose 
stains aie in common use todav fails to lovcal an\ statement specificallj m 
Validating the use of acetone On the contraiv compilation of data fiom a 
numhei of papeis dealing -with blood stains revealed that the splendid lesiilts 
obtained VMtb acetone solvents liad been noted bj seveial v\oikeis 

The fust investigators to obtain Romanovvsk> effects mixed sepaiate 
aqueous solutions of methvlene blue and eosin just before use, as Romanov^sky 
(1890, 1891) himself had done Malachovvski (1891) discoveied simiiltane 
oiislj vMth Romauovvskv the same valuable staining effects and also learned 
that replacement of oidinan methjicne bine b> a polv cluoined solution v lelded 
satisfactoiv lesults consistentlv He emploved sepaiate aqueous solutions of 
polvcliiomed metlivlenc blue and oosin, as did Rosin (1898), Nocht (1898, 
1899), and Ziemann (1898) 

Puither investigation shov\ed that the active stain v\as a compound dje, 
which v\as then sepaiated bv Reutci (1901) and Leishman (1901) as the in 
soluble cosinates of the basic djes present in polv chi omed methvlene blue 
The piecipitate v\as dissolved in alcohol, and the solution used as a fi'^ative, 
vvater being added just before staining Rcutei lecommended absolute ethjl 
alcohol v\lnle Leishman follov\ed .Tenner (1899) m employing puie methvl 
alcohol as the solvent Leishman laid no special emphasis on the giade of 
methvl alcohol and later (1904) agiecd with Tulloch (1904) that methjlated 
spiiit was as satisfactorv as puie methvl alcohol Wriglit (1902, 1910), v\ho 
modified Leishman ’s stain slightiv, likewise attached no significance to the 
puritj of the methvl alcohol 

Reutci (1902) was the fiist one to stioss a p.aiticulai qu ilitj of inethjl 
alcohol as desn able In discussing Leishman ’s stain, he wiote, p 843 “Espe 
eiallj valuable for hastening the staining piocess is the use of that excellent 
solvent, methjl alcohol (acetone fiee, puiissim, Heick) ” 

At this eailj peiiod Michaehs (1901 b), iindei the influence of Paul 
Ehilich and Giemsa, uiidei the diicctiou of Nocht, began to applj to blood 
stains eontiibntions alicadv iinde bv clieniists in the pin eh chemical studies 
of methvlene blue and its dciivatives 'NlichaelisS st.iin was csstnlialh like 
Nocht’s Giemsa ’s fust (1902 a b) solvent was quite similar, but the stain 
differed fiom those of all pievious woikeis m containing the basic dves ni a 
puiificd state Tliese dves v\eie weighed out accuiatelv instoid of being em 
plojed 111 unknown vaiiahle amounts in the foim of pohcJiiomcd methvlene 
hTue solnlioiis Two aqueous solutions weie mixed one containing azuie II 



AN EVALUATION OP THE TAKATA-AEA EEACTION 
POE DIAGNOSIS OP LIVEE CIEEHOSIS^ 


E. 0. Bowman, Ph.D., and E. S. Bray, M.D., Providence, E. I. 


A YEAE ago we began using tbe Takata-Ara reaction as described by 
Heath and King^ as an additional laboratory procedure in tbe study of 
gallbladder and IHer disease. After a short experience with tbe test we were 
not convinced that it was of mucli value. This report contains our data on 
the test as applied to liver disease and many other eases selected at random 
from a general hospital. 

METHODS 

The Takata-Ara test was carried out according to the directions given b.y 
Heath and King,^ using six test tubes. Eesults were expressed according to 
their criteria: a strong positive reaction (+-H-) lias complete precipitation 
in at least one tube or flocculation in five tubes, a positive reaction (++) has 
almost complete precipitation in one tube or flocculation in three tubes, a 
weakly positive reaction (-t-) has a minimum of flocculation in one or two 
tubes, a questionable reaction (?) has only questionable flocculation, while a 
negative reaction (-) has no flocculeiit precipitate in any tube. The test was 
read sixteen to twenty-four hours after setting it up. 

For the majority of the eases, serum was used from whole blood alloived 
to clot. In some eases oxalated plasma, free from hemolysis, was used. 

Protein determinations were done by the Bowman- method, icteric index 
by colorimeter comparison of serum, suitably diluted with physiologic saline, 
with a 0.01 per cent solution of K 2 Cr 207 . 

RESULTS 

IVe have 21 eases on which a diagnosis of cirrhosis of the liver was made. 
These are given in Table I. Unfortunately only three cases in this group had 
the diagnosis confirmed by autopsy. Of these, two gave a positive (++) reac- 
tion and one gave a weakly positive (+) reaction. With clinically diagnosed 
cirrhosis of the liver we have 11 strongly positive (-H-f) reactions on 8 eases, 

6 positive (-H-) reactions on 6 cases, 9 weakly positive (+) reactions on 4 cases, 

4 questionable (?) reactions on 4 cases, and three negative (-) reactions on 
2 cases. 

According to Crane^ only the strongly positive (+++) reactions are sig- 
nificant. If so, then our three autopsied eases did not give a positive reaction, 
and on the clinicall}^ diagnosed cases only 8 out of 24 determinations gave a 
positive test for cirrhosis. Though it is possible that some of the latter group 
did not have cirrhosis of the livei-, the failure of the test on the autopsied eases 

•From the Laboratorj' and the Clinic of Gastro-Enterologj' of the Rhode Island Hospital. 
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The soUent, "when this rapid teclinic with acetone was emplojed, consisted of 

Gljcerm 12 5 parts 

CHjOH 37 5 parts 

Acetone 50 0 parts 

Giemsa nevei developed acetone as a solvent, although Schilling Torgau 
(1913) diluted Giemsa’s stain with an equal part of acetone to obtain an ex 
cellent blood and parasite stain, with good Leeping qualities Pappenheim^s 
(1911) “panchiom” stain also contained acetone 

During the World War, when the Pieueh supply of Giemsa’s stain was 
exhausted and could not be leplaced, a gioup of French investigatois under- 
took the preparation of then own stains Among others developed, two are 
pertinent to the present discussion because of their acetone content Cara 
georgiades (1918) used this solvent 


09 per cent CH,OH 8 part** 

Glycerin (30“) 1 part 

Acetone 1 part 

Jonesco Mihaiesti’s (1918) solvent was as follows 

Glycerin 17 parts 

CH,OH 74 parts 

Acetone 9 parts 


Pinallj, it IS Intel esting to note that Jagic (1906) found acetone to be an 
excellent fixative for blood smeais Giemsa (1935) also mentioned its use for 
this purpose 

JIATERIAL AND METHODS 

The dyes and reagents employed, including the buffer solutions, have al- 
ready been described (Kingsley, 1935) The dyes weie certified National 
Aniline and Chemical Company products, and tlie leagents weie all of the C P 
grade An analytical balance weighing to 0 0001 gm was used Complete 
solution of the dy es in the solvents described often takes six to twelve hours, 
but should not be hastened by Iieating, although several hours in a 35° C 
incubator is permissible Caution must be exeicised to prevent evaporation, 
especially of the acetone 

The stains weie tried on blood smears made in the usual mannei and fixed 
in methyl alcohol foi peiiods varying fiom one half minute up to several 
horns Some of the stains v\eie also used on fixed hone mariow sections and 
touch preparations, as well as on frozen sections The staining technic has 
alreadv been given (Kingsley, 1935) and consists meiely in flooding fixed slides 
with the stain, and then washing off the stain with a current of distilled water 
Tissue sections underw ent a differentiating process ^Microscopic examination 
with the oil immersion lens deteimined the efiScaev of the stains in piodiicmg 
Romanowskj effects To facilitate color diffeientiations of this nature, it is 
helpful to have a strong yellowish light, which is better than bluish light or 
daylight 
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reaction (protein on 16 eases), 6.34 gm. per 100 c.c. ; questionable reaction 
(protein on 26 cases), 6.50 gm. per 100 c.c.; negative reaction (protein on 7 
eases), 7.6 gm. per 100 c.c. 

CONCLUSIONS 

After a .survey of our results on 21 cases of liver einliosis, and 151 eases 
ivbich were diagnosed other than cirrhosis of the liver, on which more than 
200 Takata-Ara reactions were determined, we feel that the test is not sig- 
nificant enough to he of value in the clinic as an additional laboratory proce- 
dure. Eagins^ has noted the incidence of positive reactions in eclampsia, 
carcinoma of the Ih'er, infections and endocrine disturbances. We have found 
the test, depending as it does on the proteins of serum primarily, is not con- 
sistent with an}' clinical diagnosis. A much more valuable procedure, and one 
which quantitative!}^ measures the changes of an important constituent of the 
serum, is the Bowman- method of seram protein determination. Where facili- 
ties are available this may also be extended to include determinations of the 
albumin to globulin ratio, in eases where total protein is normal. Myers and 
Keefer^® have shown that the A/G- ratio is mainly of use in liver disease, as 
in other disease, to explain peripheral edema. 

SUMMARY 

In our hands the Takata-Ara reaction gave positive results in a large 
number of eases other than cirrhosis of the liver in whicli the total protein 
was low or the albumin to globulin ratio was low. 

The I’eaction was not strongly positive in three cases of liver cirrhosis 
confirmed b}' necropsy. 
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The Jjes aie kept lu tY\o sepaiate solutions because the eosinates of the ba‘ 5 ic 
dyes precipitate Yvlien the sohent contains Y\ater Adjustment of the solvent 
constituents, IioiYCYei, enables preparation of single staining solutions usable 
foi OYer a jeai (see beloY\) The arrangement of the djes and sohent sub 
stances into the gionps shown is bised on a laige series of experiments 
which aie desciibed in detail in anotliei papei Foi the present discussion 
it IS of luteiest to note that acetone is a bettei so]\ent than methyl alcohol 
foi methjlene Molet, which is an impoitant component of any good Roman 
owskj stain 

Coinpaiisoii of stains in which acetone replaces pait of the niethjl alcohol 
w ith those lacking aiij acetone is gi\ en b^ the tiro pans of stains w Inch follow 


Kcj No 

llo - 

..153 

U5 

147 

SOLUTION A 





Gljcenn 

5 

10 



*Alcoliol 

5 




■\\itcr 

25 

30 

40 

40 

Buffer 

15 

10 

10 

10 

Blue 

OOCo 

0 0C5 

0 030 

0 030 

Azure 

0 010 

0 010 

0 003 

0 OOo 

SOLUTION B 





Violet 

0 013 

0 013 

0 010 

0 010 

Eosia 

0 045 

0 045 

OOoO 

0 050 

Gbcerm 

5 




♦Alcohol 

10 

50 

15 

50 

♦Acetone 

35 


35 


"Mmutes 

7 

10 

4 

6 

Kesults 

excellent 

cNcellcnt 

excellent 

o 

o 


It is eiident that the acetone contaming stains act more rapidlj than those 
without acetone To obtain equally satisfactory lesults, t!ie stains lacking 
acetone require a longei staining time In No 147 abo\e, for example, six 
minutes is not sufficient to obtain a satisfactoiy stain, but eight minutes Melds 
results equal to tliose gnen bj No 145 in four minutes 

Although the above stains all slowly precipitate after mixing, because of 
then walei content, the following fomula dcraonstiates that e^en after mix 
mg Solutions A and B, tlie final stain inaj be Kept for at least thutecu months, 
ready for use bj merelj flooding fixed slides w^ith it 


SOIUTION A 

Ghcorm 5 cc 

CH,OII ^ c c 

25 cc 

Buffer pH 0 0 15 c c 

Methjlcne Uluc 0 0r5 gm 

\fetlylene izure V. 0 010 gm 


cgunl volume^ of A ^ncl B before u«5e 


sot UTION II 

GAecrin j re 

CHjOH 10 cc 

Acetone 35 c c 

Metlnlene Molet 0010 gm 

^o^ln jel 0 03() gin 


The best geneial stain piepaied in these expeuments has a slighth gi eater 
quantit;^ of methylene \iolet and of eosiu A biief explanation of it has al 
ready appeared (Kingslej, 1935) 

Fiiialh , acetone was tued as a solvent for ceitificd 'WiightN blood stain 
It was found to be a pooi sohent foi the powdeicd stain, lesiilting in a leij 
dilute solution winch must act on slides foi about t^vcut^ minutes to get sat 
isfactoij results But when 10 to 30 pei cent of acetone was added to an 
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weaker if the reagent is afterward added. It is obvious that the resulting 
suspension has to be homogeneous to get accurate results. This can only be 
accomplished by distilling rather small amounts of acetone, so that it is 
necessary to do a preliminaiy estimation. Amounts of acetone larger than 
0.5 mg. cause such a rapid precipitation that it is impossible to measure 
turbidity caused by direct distillation accurately. The optimal amount of 
acetone is about 0.1 mg., which is found to he the average amount in 100 e.c. 
of normal urine. 

A difficulty which has not so far been solved entirely satisfactorily is the 
nature and the 'preparation of the standard solution used to compare the 
turbidities. 

Folin and Denis are using a standai'd acetone solution which, although it 
seems to be most logical, has disadvantages. Since in Folin 's procedure the 
reagent is added to the distilled acetone, much too large amounts of material 
are required (about 100 to 200 e.c. of blood, 500 c.e. of urine). On the con- 
traiy by distilling the acetone into the reagent a strong enough turbidity is 
produced bj’ the use of 10 c.c. of normal blood (since 0.03 to 0.05 mg. of 
acetone can still he measured accurately). But in this modification the Folin 
and Denis standard acetone solution cannot be used, because the reagent has 
to be added to it afterward. The turbidity obtained is more than about 10 
times too weak. It also seems as if this standard solution is not stable on 
standing and must he restandardized from time to time. It would be better 
to distill with each test in a second distillation apparatus a known amount 
of acetone as standard.*' An aqueous ma.stic solution is quite suitable. The 
preparation of it is simple. Ten cubic centimeters of a 10 per cent alcoholic 
mastic solution are run sloivl}’, while shaking, into 500 c.c. of distilled water, 
30 c.c. of a 30 per cent solution of gum arabic are added and water up to 
100 c.c. It is best to let this solution stand for a few months, to allow im- 
purities to settle out. After centrifugation a stock solution is obtained which 
is homogeneous and remains constant. By dilution of the stock solution a 
standard solution may be prepared ivliich is constant for a few days only. 
The stock solution is the same as the one used in the turbidimetric determina- 
tion of the proteins in spinal fluids.'* 

The standardization of this solution is quite simple. An acetone solution 
the concentration of which was determined by the ilessinger-Huppert method 
is distilled into the Seott-Wilson reagent and the resulting turbidity com- 
pared with the mastic standard. It is preferable to standardize so that the 
mastic standard equals exactly 0.1 mg. acetone in 100 c.c. By using the 
mastic standard it is possible to compare a freshl 3 ’ distilled acetone solution 
with the unknown, without distilling the standard acetone every time. 

The error caused b}^ the comparison of a newlj" distilled acetone solution 
with an older one is thus eliminated. The procedure for the acetone deter- 
mination is quite simple. One hundred cubic centimeters of normal urine 
Avhich has to be protein-free are acidified with 1 e.c. of 25 per cent 
sulphuric acid in the distilling apparatus as described by Scott- Wilson. It is 

•This complication may be avoided by the use of a permanent standard solution fixed 
once and for all against a known amount of distilled acetone. 
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urine. Oxybut 3 -rie acid in urine as ivell as acetone and oxj'butyric acid in 
blood, do not show those small deviations so well. It is therefore veiy im- 
portant to keep the urine stei-ile. The commonly used urine •preservatives are 
not \ary efficient. Acidifying the urine with sulphuric acid was found tlie best, 
but then only the total acetone can be determined and the separate determina- 
tion of acetone and aeetoaeetic acid is impossible. The dailj^ output of acetone 
in urine Avas found in the normal to be between 1.2 and 2 mg. 

It is advisable to estimate the acetone content of one or more urine frac- 
tions on several days to find a veiy small deviation of the normal. If the 
amount of the daily output is wanted, it is better to determine the freshty 
voided urine separatel 3 ' than to collect the full twent 3 "-four-hour urine. An 
increase of the acetone concentration up to 0.2 to 0.3 mg. per cent seems to have 
more importance -than the determination of the total dail 3 " output. It is 
obvious that the increase of acetone after fasting, as it occurs in normal per- 
sons, has to be accounted for. A tolerance test may be based on this fact. 

DISCUSSION 

The described method ma 3 ' be designated as a diaphanometrie one, accord- 
ing to Jlestrezat,'^ who wished to emphasize that the turbidity b 3 ' means of the 
naked e 3 'e may be compared with a series of standard turbidities. The use 
of optical instruments ma 3 ^ be dispensed with, since the differences of 0.05, 
0.1, 0.2, 0.3 mg. in the range of magnitude of 0.03 to 0.3 mg. per cent acetone 
can be distinguished very sharpl 3 ’’ Avitli the naked eye. If greater amounts 
of acetone have to be determined as in the determination of ox 3 -butyrie acid 
according to Sehaffer-BIarriott or in pathologic increased acetone excretion, 
the method will not gh’e as good results. The turbidimetric method of Folin 
or the iodometrie method of Messinger-Huppert is preferable here. The 
urine would have to be diluted so much that the error of dilution would alter 
the results considerably. A principle which distinguishes the turbidi- and 
diaphanometrie methods from the volumetric or gi'avimetric method is tlie fact 
that the turbidit 3 ' methods require a certain optimal dilution of the unknown, 
0.1 mg. per cent in the one described here and 0.5 mg. per cent in Folin 's 
method. It is an advantage that these methods allow one to determine such 
small amoiuits accuratel 3 ", but in severe pathologic conditions it might limit 
the use of the method. The turbidit 3 ^ methods are the less accurate when 
more acetone is present, while with the volumetric or gi-avimetric methods, 
the contrary is true and reliable results are obtained if more than 20 mg. 
per cent acetone are present. The diaphanometrie method with the direct dis- 
tillation seems to be therefore the method of choice for the acetone determina- 
tions in blood and nrine in the normal range of magnitude; this is a coneentra- 
■tion of 0.05 to 0.3 mg. per cent. The iodometrie method will totally fail here 
and the method of Folin would need much more material to start with. But 
variations of 20 times the lower acetone concentration may occur in this range 
of magnitude not to be measured b 3 ' any of the other methods. The method 
ma 3 ' be applied to urines with a negative Legal acetone test (a concentration 
below 1.7 mg. per cent acetone). Acetone amoimts of 3 to 20 mg. pen cent 
which in urine will give a weak Legal reaction may be determined best by 
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IS Significant, and oiir results aie not in aeeoid ivith those of Heath and ICmg,^ 
Ragins/ and Crane^ in this countij, and numeions Eniopean -woihers, lefei 
ences to winch ai e given bj Crane® and Jeziei ® 

Ragins^ has noted a coiielation of the test with ictoiic index in cirrhosis 
A glance at Table I shons that we haie obtained stionglj positne reactions 
nith icteiic indices of 5 to 140, and in Case 7 the reaction leinained stionglj 
positise svhile ictenc index fell from 140 to 36 In this gionp and also m the 
others to be siionn later we can establish no relation to tlie leteiic index of 
the serum 

Ragins^ was unable to find a coiielation of the test nith albumin, globulin, 
or albumin to globnhn latio, while others^ base noted tbat tbc positive 

Table I 


Cases Divgnosfd as Cirmosis of the Lnsr 


CASE 

ArE 

SEX 

BUGVOSIS 

spruir 

PROTEIN 

ow/100 

CC 

TAlvATA j 
APA 1 

1 

ICTEPIC ' 
INDEX 

A/G 

PJVTIO 

7 

i8 M 

Uilivn t^po cirilioM<5 ? intriUcp'vtic 

(C)* 


+ + + ' 

140 




obstruction 


; 58 ■ 

+ + + 

64 







+ + + 

30 



43 M 

te\er nnd convulsion'' * cirrlio«is 

« ) 

■iQi 

f 




BEKi 

Ascites hypertension, ntrophic biliary 

(<-) 

47 

+ + 

7 


■■ 


Cirrhosis 


53 1 

+ + + 1 

5 



48 U 

Diabetes mellitu^, portal cirrhosis 

(C) 

3S 

! ? 1 

3 

1 3 





41 


0 1 

19 





64 


1 3 


19 

50 U 

Portal cirrhosis 

(t) 


+ 

51 







, + 

34 

1 

30 

00 M 

Carcliorasculir dneisc, J portal cir 

(<’) 

( 1 

? 





rhosio 


63 

1 + 



40 

(i5 JI 


(A) 

57 

+ 

14 


04 

04 M 

I nonnec cirrhosis esophageal sauces 

(C) 

j " 

+++ 







44 

+++ 



07 

GO U 

? Cholehtlinsis, ? bibari tvpe cirrhosis (0)1 

b 4 

+ 

70 






f > 

+ 

30 






: 6 1 

+ 

1 






C5 


01 






o 1 


62 


72 

60 F 

iLionnec cirrhosis 

K<-') 

5 i 

++ 

Us 






42 

+++ 

9 


98 ■' 

68 M 

Portal cirrhosis 

(t) 

OS 

+++ 

8 


101 

G9 M 

Portal cirrhosis 

(A) 

49 

++ 

10 


120 

60 M 

Portal cirrhosis 

(«) 





121 

59 M : 

Cardio>ascular disease, t cirrhosis 

(C) 


+ 

0 ' 


117 

ISM 

CardiovascnlnT disease, t portal cir 

(U) 

1 50 

++ 

5 ' 




rhosis 


1 49 ' 

+++ 

6 






I 011 

f 1 

5 i 


138 

SO M 

Duodenal ulcer, portal cirrliosis 


1 

+ ' 

11 






OG 1 

f+ ' 

G 


159 

59 M 

i Cardiovascular discise portal cirrhosis (A)i 

40 

++ 

7 


IOd 

04 F 

Ascites, obesity, 7 cirrhosia 

(0) 

47 

++ 

0 


1G8 

54 M 

Portal cirrhosis 

(U) 

65 

+++ 

IS 

0 

171 

50 M 

Portal cirrhosis 

(C) 


++ 



172 

50 M 

Portal cirrhosis 

(U) 

57 

+++ 

5 



•IC) clinical diagnosis (A) autopsj diagnosis 




DEPARTMENT OF REVIEWS AND ABSTRACTS 


Robert A. Kilduffe, M.D., Abstract Editor 


XTNDULANT FEVER, Diagnosis of, KeUer, A. E., Pharris, C., and Gaul), W. H. J. A. M. A. 

107 : 1369 , 1936 . 

The data presented from a stud3’ of 29 cases agree with those reported by Huddleson 
and his associates for individuals who are either in the active stage of undulant fever or 
who have recovered from brucella infections and in persons who are living or working 
under conditions of exposure to this group of organisms. 

The results of the intracutaneous and the opsonocj’tophagic tests in a group of forty- 
four patients with a wide varietj- of febrile and nonfebrile conditions indicate that the 
tests are probabl3- speciflc for brucella infections. In one patient in this series a diagnosis 
of undulant fever was made b3' means of these tests. In all but two patients, who had 
agglutination titers of 1:20 and 1 : 40 , these tests were negative. 

In evaluating the three tests as to their usefulne.ss in the diagnosis of undulant fever, 
the results obtained indicate that the agglutination test is most dependable in patients who 
are in the active stage of the disease or who have recently recovered. In individuals who 
have been infected with brucella the agglutination test may or may not be positive. Un- 
der these conditions results obtained from the examination of serums from groups of indi- 
viduals to determine the incidence of undulant fever would not be reliable. It is also pos- 
sible that in patients suffering from other diseases a low titer agglutination mai' be 
obtained which may be suggestive of infection with brucella but which is not diagnostically 
significant. 

The intracutaneous test is probabli' the most dependable procedure in determining 
an allergic state resulting from brucella infection. It was positive in each of the four 
patients with undulant fever and in twenty-nine, or 5 per cent, of 576 persons living or 
working under conditions favorable to infection with brucella, while onl3' one of the forty- 
four patients diagnosed originall3' as having conditions other than undulant fever showed 
a positive skin test. The intracutaneous test indicates a state of allergy resulting from 
infection with brucella and ma3' be used as an epidemiologic procedure to determine the in- 
cidence of brucella infection. A positive skin test ma3' indicate infection or ma3' be found 
in an individual who has been infected but who has developed an immunit3- to brucella. 

To determine the immunity status of individuals, the opsonoc3'tophagic test ma3- be 
emplo3-ed in conjunction with the intracutaneous test. The absence of marked phagoc3-tic 
activity' of the pol3'morphonuclear leucoc3-tos in a patient with a positive skin test indicates 
infection and a lack of immunit3’. The presence of marked phagoC3'tie activit3' would in- 
dicate either a developing or an established immuDit3-. If marked phag0C3’tic activit3' 
and a positive skin test are demonstrated in a patient with fever, it is likel3- that the fever 
is due to some disease other than undulant fever. These tests, therefore, ma3- be used as 
valuable aids in differential diagnosis. 

The results of these observations indicate that the intracutaneous test ma3- be used 
to determine a state of allergy resulting from brucella infection. This test alone ma3' be 
useful in determining the presence of infection with brucella in individual patients or the 
incidence of this infection in groups of the population. However, it gives no indication 
of the immunit3' status of the patient. This may be determined b3' means of the opsono- 
cytophagic test. It is possible with the use of these two tests to determine whether indi- 
viduals arc susceptible, infected or immune with regard to undulant fever. 
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' I generally used mctljod loi tlie detennination of aeetone iu blood and 
urine is the iodomctrie met bod of jMesMngoj Hiippert h’IucIj gives exerf- 
ienf results, wlieii applied tt> tite (leteinnii.ition of pure acetone solutions. In 
blood sud unne (liis method whnh iuh> I»e used when large amounts of 
acetone, at least 5 mg. per ‘‘cnt, .ue ph*«.<mU, fads, however^ if the acetone coii- 
ceufrafion is as small as the noi mul « cnt'nit This is the reason svliy the nor- 
mal values for acetone aie \e)> uundi.ihle 

The iodometric inethocl ^ laahlt* t nli nJnm the acetone concentration is 
about 5 or 10 mg. per oent, an .jinonut wliiih is so much higher than the 
amount normally present, tluif tln^ r‘vult uil! not be influenced by the un- 
avoidable error of 1 to 2 mg per c«*nt i^'or the determination of large amounts 
of aectouc as found iu mediniu oi (lu^ji decio‘'s of acidosis, this method, on 
account of its simplicity and )«*Ii.d)ilu\ , mil be the one chosen. 

Afucli more specific, althongli n. t em iv|\ so is tlie acetone reagent of 
Scott-TUilsou,* au alkaline sohuion of nie.cniK\.niule and silver nitrate, an 
improveiucut of the blnrsh-Strutluns - 1 cadent 

Scotl-'^^ilsou adds to the urmf* 25 per anhydrous sodium sulphate and 
1 per cent sulphuric acid. The steam of tlie distiUntion in a second distillation 
flasJf is ivashed with strong alkali to free it of plienols, volatile iatty acids and 
sulphur compounds It is then brought diiectly into the mercury reagent 
through a condenser. After the liquid in the distillation flask starts to boil, 
the distillation is coiitiiined for ten minutes longer Twenty cubic centimeters 
of reagent are used for e^ely milligram of acetone expected. Acetone in 
small concentivition of 0 5 nig. causes a prompt formation of a pieeipitate. 
Scott- YTilson collects and washes this precipitate and finally titrates its con- 
tent with thiocyanate. 

The original method of Scott- Wilson in our as well as in ilairiottV hands 
did not give as good results as the author claims The error seems to be 
caused by the .slight solubility of the precipitate so that substantial losses may 
occur during washing This is avoided in the iiu'hidimctric methods of "Mar- 
riott^ and FoUn-Denis,'’ which therefoie gave much better resnlts. The tuv- 
In'dimctric method has the advantage over the gravimetric that precipitate may 
he used even if it is not absolutely insoluble in tlie washing solution, with 
which the precipitate would otherwise be treated. 

The fact that the turbidity m gieatev if the acetone is distilled directly 
into the Seott-MT]son reagent, than if the reagent is added to the distillate, h 
of utmost importance for this method. Using the direct distillation, <1.01 mg. 
in 100 c.c. will give a clihtinct turbidity, while the turbidity is about 10 times 
'Received for aublfcAtiQn. Attril J®, l9S6 
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LEPBOSy, An Investigation Into the Thick Blood-Drop Method of Diagnosis in, Clouston, 

T. M. Med. J. Australia 11: 430, 1936. 

The following method was tried in 73 eases; 

The Wood was taken from the apparently normal thumb or finger. The first drop was 
wiped awaj' and a thick drop preparation was then made. This was then dried in air, 
under glass covers, dehemoglobinized in distilled water, and again dried as before. The 
film was then stained by the Ziehl-K’eelsen method, 5 per cent sulphuric acid being used 
for decolorization. Counterstaining was carried out with aqueous methylene blue for 
three minutes. 

This method is not claimed as original, but it is claimed that it is adequate to dem- 
onstrate acid-fast bacilli if any are present, .since 14 out of IS nodular cases investigated 
gave positive results. 

Two films only out of 34 from patients uith fairly active cutaneous infections who 
showed also neural involvement were after prolonged search found to contain but few 
acid-fast bacilli; none was found positive out of 21 films obtained from patients with in- 
active or very mild neural infections, ten obtained from suspects and eight from children 
of lepers. 

It is claimed that this method is pro%-ed to be of no practical use in the detection of 
early or latent leprosy. 

VITAMIN D, Estimation of, in Blood Serum, Warkany, J. Am. J. Dis. Child. 62: 832, 

1936. 

The following conclusions were drawn from animal experiments: 

After oral administration of 0.1 c.c. of viosferol (100,000 U.S.P. units) to rabbits 
there is an elevation of the vitamin D level within six hours. After twenty-four hours 
the maximum, generally a level of 1,000 rat units (2,700 U.S.P. units) per hundred cubic 
centimeters, is reached. This value is maintained for from three to four days. The content 
then slowly decreases and after from four to six weeks returns to normal. 

No influence of ether anesthe.sia, starvation or fever on a high vitamin D level can 
be demonstrated. 

Elevation of the Wtamin D level after administration of 0.1 c.c. of viosterol (100,000 
U.S.P. units) occurs without change of the phosphoru.s, calcium, or phosphatase content of 
the blood or of the phosphateraic curve. For demonstrating changes of the vitamin D 
content in the normal animal direct estimation seems more sensitive than the chemical 
methods. 

After oral administration of 1 c.c. of viosterol (1,000,000 U.S.P. units) values as high 
as 20,000 rat units (54,000 U.S.P. units) per hundred cubic centimeters of blood serum 
were found. 

In forty-eight estimations of the vitamin D content in normal human blood serum.s, 
values of from 17 to 50 rat units (from 45.9 to 133 U.S.P. units) per hundred cubic 
centimeters were found, with an average value of 36.7 rat units (99.09 U.S.P. units). 

LYMPHOGBANtTLOMA INGtnNALE, The Use of Standardized Mouse Brain Antigen for 

the Performance of, the Frei Test, Grace, A. W., and Susktnd, P. H. J. A. M. A. 107: 

1339, 1936. 

Lymphogranulomatou.s mouse brain antigen prepared and standardized according to 
the method described by the authors possesses none of the disadvantages of human pus 
antigen for the performance of the Frei test. 

Ninety-five specimens of the authors’ l\-mphogranulomatous moiwc brain antigen and 
41 specimens of commercial h-mphogrannloraatous mou.se brain antigen were employed for 
a series of 171 tests in 50 individuals who were known to have had lymphogranuloma in- 
gtiinale. 
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unnecessaij to add 25 pcx cent sodmin sulphate The watei nhich is dis 
tilled duimg the distillation is leplaced at about the same rate hj means of a 
dropping funnel The lecenei, a giadiiate cvliudci, contains 20 c c of Scott- 
tVilson leageiit in nhieh the end of the reitical eondensei is immersed Fioni 
the onset of the boding the distill-itioii is contiinied foi ten minutes The 
turbid miTtui e in the 1 ecen ei iisnallj about 80 e c , is then filled to the 100 c c 
mark and compared nith the naked e\c nith a mastic standard in a graduate 
of the same size aud diaraetei 

A special tuibidinietei is unnecessaij because the naked eje is well able 
to distinguish diffeiences It is obvious that the unknown is not compared 
with a single standaid but n ith a senes representing 0 01, 0 03, 0 05, 0 01, 0 03, 
0 05, 0 1, 0 2, 0 3 mg acetone in 100 c c One is able to guess to intermediate 
value verj' acciiiatelj The method will give its best i esuU with acetone amounts 
of about 0 OS to 0 1 me/ , such as is found uoi mally in 100 c c of urine , 0 2 mg 
per cent are quite raielv found, and 0 3 mg pei cent aie ceitainij not normal 
An increase of acetone up to 0 3 mg pci cent or ev en to 0 5 mg pel cent can 
not he detected bv the lodometiie method since the nnspecificity of this method 
causes an error of 1,000 pei cent oi more 

Blood IS depioteiiiized according to Point with tungstic acid, after coagula 
tioii has been prevented with fiuoiide One hundred cubic centimeteis of the 
filtrate corresponding to 10 cc of blood are used, the procedure being similar to 
the one with urine The normal values which for urine aie close to 0 1 ing per 
cent aie not as constant in blood v alues betw een 0 1 and 0 5 mg pei cent are 
found The 0 03 mg pel cent acetone which is found m the av erage in 10 o o 
of blood can he estimated with the naked c>e quite accurately, smaller 
amounts are less easv to estimate The specificity of the Scott Wilson reagent 
IS veiy high, but not an absolute one Sources of error maj occur m the urine, 
while they aie not observed in the blood An infection of the urine by bao 
tena will prohibit the determination by either method High acetone v alues are 
found though the Legal test was negative, which certainly are false Since the 
Legal test is not verj leliable, a control is advised The urine is acidified and 
boiled until all the acetone is eliminated After addition of 2 mg per cent 
acetone the Legal test is repeated which should now be positive Uiine mav 
contain a siihstanee which inhibits the Legal test even if 6 to 8 mg per cent 
of acetone aie added 

Formic acid, formaldehjde, acctaldehvde are substances wlncli will leact 
with the Scott "Wilson leagent and which cnniiot he eliminated with secnritv 
by washing the steam through boiling alkali Acetaldehyde ma> be destrojed 
before the acetone is distilled, although this is nniiecessarj , because its pres 
eiice will not inflnenoe tlie clinical interpretation of the test It is different 
with formaldehjde which after nrotropm medication will cause totallj er- 
roneous lesnlts The presence of formaldehjde and also of formic acid maj 
often result in a black reduced precipitation instead of a indkj suspension of 
the Scott-Wilson acetone compound Urine which causes such erroneous 
lesnlts should be discarded and more importance laid upon the blood deter 
nunation However small deviations fiom the normal, as encountered in 
unne of sugar free diabetics, are more easily found in the acetone value of the 
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Pohii’s inotliocl, cspeeiallj if a mastic standaid instead of an acetone standaid 
IS used The deleimiintion of ox 3 bufjnc acid aecoiding to Shaffei Slarriott 
in noimai blood and mine Mill also gne \aUic& m this range of magnitude 
The lodometiie method is the one of choice foi the deteimination of high 
acetone amounts such as o^c^ 20 mg pei cent If this method is applied ac 
cording to ]\Iessinger Huppert the eiroi of about 1 mg per cent caused b} tlie 
unspccificiti of tlic reaction maj be disregaided in urines of such high con 
centration 

SUMMARY 

The lodometiic acetone deteimination in blood and mine according to 
Stcssingei Ilnppert is not suitable foi \ci 3 small acetone concentrations 

The noimai total acetone content of urine is about 01 mg per cent Tlie 
daily e's:eretion is about 1 5 to 2 mg The enoi caused h\ the unspecificitj of the 
lodomotnc method is about 1 mg per cent, a multiple of the nonnal ^alue 

The mercuij leagent of Scott AVj Ison is much more specific iTiueliable 
lesuUs in urine maj be caused bj the action of bacteria or bj medication The 
tiubidimetiic acetone deteimination uith the Scott Wilson reagent gues better 
iGsnlts than the lolumetiie meieur) deteimination ivith thioejanate 

The duect distillation of the acetone into the Scott Wilson reagent causes 
a tuilnditi about 10 times strongei than the addition of tlie reagent to the dis 
tilled acetone Rolution This procedure is therefore bettei suited to the deter 
minatioii of the ^e^v small amounts of acetone found normallj or in a dc 
Cl eased acetone excretion 

A constant standard is described ivhieb is not onl> more leliable than one 
fieshh picpaied each time but also simplifies the deteimination consideiably 
In the deteimination of normal or shghtlj increased acetone concentra 
tions an optical instrument is unnecessars The naked eje is quite sufficient 
for collect leading diaplnnometrj 

For values of 3 to 20 mg per cent the turbidimetiic method of Fohn and 
Denis IS the best, -uhile values aboie 20 mg per cent aie determined most 
accuTateh bj the lodometiic method 
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This discussioa presents the authors’ experience up to the present time with these 
procedures Further studies are planned in order to confirm the obser\ations represented 
in the data co%ered in tins paper 

TINEA INFECTIONS, A Bapid Cultural Method for the Diagnosis of, Blumenthal, T L , 
and Snow, J S J A A 107 1367, 1936 

A deep hanging drop slide was washed tboroughlj, allowed to drj and flamed Cover 
slips were kept in an alcohol ether solution and were dried bj being put in the flame 
With a sterile loop a small drop of medium was then carefullj placed in the center of the 
upturned co^e^ slip, scrapings or hairs were added, and the coier slip was quicklj turned 
over and put in place on the slide If onlj a small amount of medium was used it would 
remain suspended in the center of the ring and not run around the margin The coi er slip 
was then scaled in place with melted paraffin applied to the edges with a heated knife 
blade The preparation was incubated at room temperature and examined twice a day with 
the microscope 

The formula for the medium follows 

Crude maltose of Chanut 4 gm , peptone of Chassaing 1 gm, and distilled water to 
make 100 c c 

Of the fort} eight cases of tinea infection studied, direct microscopic examination 
demonstrated m}ceUal filaments or spores in 33 per cent 

Culture of Sabouraud’s agar medium ga\e a positive growth m 64 per cent of the 
cases in an average time of 0 1 da} a 

The hanging drop culture method described in this paper showed a positive growth in 
72 per cent of the ca«es in an average time of 1 8 dn}i> 

The hanging drop culture was found to be the most useful laborator} aid in the diag 
nobis of tinea infections, not onl} because it is dependable but also because it is simple, 
inexpensive and requires a ver} short time to demonstrate growth of the organism® 

BENAIi TUBEEOIILOSIS Greenberger, A J, and Greenbergcr, M E Quart Bull Sea 
view Hospital 1 43, 193C 

Of 500 (tuberculous) cases necropsicd b} the authors evidence of tuberculous infec 
tion of the kidne} was found iii 252, mihar} tubercles being found in 228 or 45 6 per cent 
From their experience the authors conclude that (a) the presence of tubercle bacilli 
in the urine signifies a lesion in the kidne} , (b) that a tuberculous Kidne} lesion maj heal 
providing it is a nondestructive mihar} lesion and does not occur as a terminal hematog 
cnous dissemination from extensive organ tuberculosis cl cwhero True clinical renal tuber 
culosis does not heil, (c) m bilateral rcnil tuberculosis, if an early lesion is present in tie 
so called “good kidno},” tlie more diseased Kidney should be removed, (d) the bladder 
picture is only of diagnostic aid in idvanced cases earh ren il tuberculosis rarely presents 
bladder involvement 

AGRANUIjOCYTOSIS The Effect of Amldopynn Upon the Bed, White and Polymorpho 
nuclear Blood Cells of a Series of 100 Patients, Rawls, W B Am T M Sc 192 
175, 1936 

Exclusive of 4 patients who developed agranuloc}tosis, there was no appreciable 
change in the white blood cell counts or polvmorphonuclcar counts of 100 patients who 
were given amidopvnn dail} for prolonged periods 

There was a significant increase in the red blood cells 

Agranuloc} tosis developed in 1 per cent of 400 patients who were given araidop}nn 
medication 

It IS concluded that amidopyrm does not produce hematologic changes, except in 
certain isolated cases where there is probabl} an idios}Ticras} toward the drug 
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From the Preface 

In the presentation of this book the author has had but one idea — the presentation 
of these subjects in a manner to be of practical value to the physician in the general 
practice of medicine and as an aid to the medical student. A survey of the textbooks 
on Urology will convince one that too much is taken for granted. The details of dif- 
ferential diagnosis, pathologj’ and minutiae of treatment are Lacking, so that the gen- 
eral practitioner is given little aid. 

Experienced urologists are not always available for consultation, the librarj- tells 
little, and the result is that the patient suffers. The author's effort has been, there- 
fore, to supplement this deficiency, in a concise and clear manner. Most of the sub- 
ject matter represents personal experience and may differ from the opinion of other 
urologists. 

There are abstracts and quotations where opinions are considered of value although 
differing from the author’s. 
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The s'lme ■were used in 128 persons ttIjo never Ind Ijmphosr'inuloina in 

Rmnale for a group of 241 control tests One hundred and eightv three tests wore earned 
out in subjects both with and without lymphogranuloma inguinale with antigens made from 
normal mouse brain 

A tjpical positive reaction resulted from tverv test with Ijmphogranulomatous mouse 
brain antigen in subjects with 1\ mphogranuloma inguinale in vrhich the ervthematous 
papule produced was never smaller than 7 mm in diameter and in "'S per cent of the cases 
was from 7 to 10 mm in diameter 

In none of the 424 control tests was a papule proluced as large as 7 mm in diimeter 
llie greater number of control reactions (8S 6 per cent) showed papules from 1 to 4 mm 
in diameter 

The difference between positive and control tests was rcadilj recognizable The 
use of a control test with normal mouse brain antigen concurrentlj with Ivmphogranu 
lomatous mouse brain antigen was advocated 

Ivo change was oliscned to occur in either the authors or commercial Ivonphogranu 
lomatous mouse brain antigen and normal mouse brain antigen on standing for ans length 
of time up to two vears after preparation which would niahe honphogranulomatous mouse 
brain antigen unsatisfaetorj material for the performance of the Frei test 

Consequenth it is felt that standardized Ivmphogranulomatous mous.e brain antigen 
IS the most suitable material for the routine performance of the Frei test 

TEICHINOSIS The Incidence of in San Francisco McNaught, J B and Anderson E V 
TAMA 107 X44G 1030 

Digestion of 200 Ituman dnpliragms obtained at autopsj in San Francisco from indi 
viduuls ranging from two to eighty seven years of age revealed 48 (24 per cent) infected 
with Trxchinclla ^ irnbs 

Fxamination of diaphragms from 25 newborn infants gave negative results 
Living larvae were found in all the positive cases 

The number of larvae was usuallv small being less than 20 to each 50 gm of muscle 
in 7d per cent ot the cases 

None of the clinical records of the positive cases revealed a definite histon of 
trichinosis 

The highest eosinophile count recorded was 4 per cent 
The heart muscle from 15 patients with trichinous diaphragms was negative 
Microscopic examination of stained slides for fnchincila is inadequate 
Since there are no practical methods of inspection for trichinous meat, the consumer 
must assume tie responsibility of preventing trichinosis by thoroughly cooking all fresh 
pork 

DIABETES Catotenemia in Hyman W J A M A 108 20 lO 1030 

The blood serum carotene curves obtained in fen diabetic children after the admin 
istration by mouth of carotene in oil were distinctly different from those obtained in 
twelve nondiabetic, healthv children anil demonstrated that the metal ohsm of carotene 
IS interfered with in diabetes 

The carotene content of the blood, when it was onco increased in the diabetic 
patients failed to show tlie normal decline and remained elevated or even kept on in 
creasing for from ten to fourteen davs after the administration of the carotene in oil had 
been discontinued The analogv with the hvperglvcemic reaction after sugar is given liv 
mouth to diabetic patients if, striking and speaks in favor of assuming that the utilization 
of carotene has been interfered wath in diabetes 

The diabetic carotencroia can consequently no longer bo explained merely by the 
high carotene content of the diabetic diet 
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"No greater crisis exists in med- 
ical practice than llic occurrence 
of diabetic coma. The comatose 
patient is usually on the road to 
recovery or is dead within 24 
hours. Ilis future is delicately bal- 
anced in the mind and hands of 
his jdiysician.” 

— Sharl:cy 

(Ohio State M. J. 32:123, 1936) 
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Positive Diocetic Acid Test 


Early Portents 

Later 

Then 

Polvuria 

Loss of strength 

Nausea and vomiting 

Polj'dipsia 

Loss of tveight 

Desiccating of tissues 

Polypliagia 

Loss of appetite 

Unconsciousness 


Important Factors in Treatment 

1. INSULIN early and in repeated doses. 2. FLUIDS to combat dehydration. 
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Principal OJlirt^ and Lahoraiorics^ Indianapolis, Indiana, U. S. A, 
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Dehydration of Tissues 
with 1,4-Dioxane 

p 

A ERFECT preservation of tlie fixation image, 
removal of free vv'atcr without desiccation, and 
elimination of hardening are some of the advan- 
tages obtained by using l,4-Dio\ane for dehjdrat- 
ing tissues previous to infiltration. Additional work 
on this medium has shown it to possess many fur- 
ther advantages which are described in “Stain 
Technology,” July, 1936. 

Increased production of this purified anhydrous 
grade of l,4-Dio\anc, Eastman Chemical No. 2144, 
has permitted an appreeiahle reduction in the 
price, now’, 1 kg,, $2.75. Further information on its 
use w*!!! be forwarded promptly upon request. 
Eastman Kodak Company, Chemical Sales Divi- 
sion, Rochester, N. Y. 

EASTMAN ORGANIC CHEMICALS 
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By yOBBE riERCE SUERWOOD, Fh D , MB 

ProfesEOr ot Bacteriology, University of Kansas, and Pathologist to the Lawrence Memorial Hos- 
pital, Lawrence, Kansas 60S pages, v\lth 27 illustrations Price, waterproof cloth, 5C 00 With 
eight beautiful color plates 
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Venereal Disease Information 


A monthly publication prepared by the U S Public Health Service for 
distribution among the medical profession throughout the Umted States It 
measures approximately 6 by 9 inches and ranges in size from 25 to 75 pages 

It IS the purpose of the Public Health Service m issuing this publication to 
provide m condensed form a monthly summary of the scientific developments in the 
diagnosis, treatment, and control of syphilis and gonorrhea More than three hun 
dred American and foreign journals are reviewed for this work Abstracts are 
made of articles describing laboratory, pathologic, and clinical work m the field of 
venereal diseases 

The most important literature on every phase of the subject is presented in the 
form of brief abstracts that are easily read An index for the year is published with 
the December issue 

Dunng the past year thousands of physicians found this publication useful m 
enabling them to keep abreast with developments m venereal disease work 

The cost of this publication is only fifty cents per annum, payable m advance 
to the Superintendent of Documents, Government Printing Office, Washington, 
DC It IS desired to remind the reader that this nominal charge represents only 
a very small portion of the total expense of preparation, the journal being a con 
tnbution of the Public Health Service in its program with State and local health 
departments directed against the venereal diseases If you wish to secure the valu> 
able service which this monthly magazine provides, send fifty cents to the Super- 
intendent of Documents, Government Printing Office, Washington, D C 
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Lehrbuch der inneren Medizin 

Von 

H Assmann, G v Bergmaim (mit F Stroebe), H Bohnenkamp, 

E Doerr, H Eppmger, E Grafe, Fr Hiller, G Katsch, 

P Morawitz, A Sebittenhelm, E Siebeck, 

E Staehelin, W Stepp, H Straub 
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dcr heiitigcn dcut«phen internen Klinik bezeiclinet nerden kann Emige Kapitcl 
nurdeu nou gosohaircn Das Work mrd weiter seme fulirendc Stellung behaupten 
und ausbauen 
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XEW WORK JUST BEADY 

CHEMICAL PROCEDURES 
FOR CLINICAL LABORATORIES 

By aiARaORIE R. MATTICE, A.B., Sc.51. 

Assistant Professor of Clinical Pathology', New York Post-Graduate Medical School of Columbia 
University; Assistant Director of tire Biochemical Laboratory, New York Post-Graduate 
Hospital; Consultant Chemist. Reconstruction Hospital, New York City. 

Octavo, liO pages, illustrated with 90 engravings and 0 colored plates. Cloth, Jd.SO, net. 

Tills book reflects a long and successful experience in the training of laboratory tech- 
nicians. It presents the organization of biochemical instruction at the New York Post- 
Graduate Medical School of Columbia University and consists of lucid descriptions of the 
various procedures along biochemical lines with special emphasis on those which have been 
found to bo most practical. One of the outstanding characteristics of this volume is the 
number of original observations. It is much more than a technical guide, since the laboratory 
from wliich it emanates offers extensive facilities for correlation of analytical and clinical 
matcriab The book is designed both for the physician who must interpret chemical data 
and for the analyst. Contact with many students has fitted the author to appreciate their 
point of view and to foresee their difficulties. Without in any sense being elementary, 
the book is thoroughly comprehensible. It is believed that a need exists for the type of 
information which it so tersely presents. The book covers every phase of the chemical 
examination of blood, urine, gastrointestinal secretions, cerebrospinal fluid, effusions and 
other body fluids. The appendix contains a wealth of material of general and practical 
value to both physicians and technicians. 

NEW (4th) i;dition just beady 

LABORATORY METHODS OF THE 
UNITED STATES ARMY 


Edited by .JA.MES STEVEXS SlJtJrOXS, B.S., 
M.D., rh.D. 


ABSocInto Editor, CLEON J. GENXZKOW, 
M.D., Ph.D. 


Jlajor, Medical Corps, United States Army; 
Director of Laboratories. Army Medical 
Center; Director of the Department of 
Preventive Medicine. Army Medical 
School 


Major, Medical Corps. United States Army; 
Chief of the Division of Chemistry, Army 
Medical School, Washington, D. C, 


APPROVED BY THE SURGEON-GENERAL OF THE UNITED STATES ARMY 
ISmo, 1110 pages, illustrated with ~0 engravings. Limp Binding, (6. SO, net. 

The now edition of this valuable manual lias been enlarged to include material other 
than strictly technical procedures. New sections on rickettsia. Alterable viruses and ‘sta- 
tistical methods are now included, tables of classification and summaries of the characteristics 
of bacteria have been added to its section on bacteriology, and the sections on protozoology, 
helminthology and entomology have been expanded. Most of the chapters have been entirely 
rewritten and the work in its present form reflects all the important advances in this field. 
The work now proiddes a complete laboratory guide for college courses in bacteriology 
and is equally valuable as a reference text for the bacteriologist, hygienist, clinical pathologist 
and sanitarian. Medical practitioners and laboratory workers who must have their data 
in compact form, readily available for quick reference, will find this book particularly useful. 


LEA & FEBIGER 

Please send me Ijooks cbecliccl : 

QMattlce’s Chemical Procedures $C.CO 


Washington Square 
PHILADELPHIA, PA. 


Q Laboratory Methods of the U. S. Army_50.5O 
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Differential Culture Media 

These Dehydrated Culture Media, D//co, are prepared expressly for the 
cultural differentiation of closely allied species of bactena and for the identi- 
fication of newly isolated strains 

BACTO.MACCONKEy*S AGAR 

BactO'MacConkey's Agar, when it ts prepared for use m the laboratory, 
is an excellent smear plate medium for the differentiation of coli and typhoid 
Colon colonies are red and are surrounded by a reddish rone, while those of 
typhoid are yellowish The differentiation is distinct even though the iiolo- 
nies are in dose proximity 

BACrO^ENDO’S AGAR 

Bacto-Endo’s Agar is widely used for the preliminary differentiation 
of coll from the lactose non-fermentmg strains of the intestinal bacteria 
Colonies of coU are red, possess a metallic lustre and are surrounded by 
an area of dark red medium Colonies of orgamsms which do not ferment 
lactose are uncolored and do not change the medium 

BACTO-EOSIN METHYLENE BLUE AGAR 

Bacto-Eosm Methylene Slue Agar is an excellent smear plate medium 
for the primary isolation of the intestinal strains, especially from pathological 
material Typical colonies of ooh are dark and possess a brilliant ^een, 
while those of lactose non-fermemmg organisms are uncolored Isolation 
may readily be made even jf the colonies are closely m proximity 

BACTO-RUSSELL DOUBLE SUGAR AGAR 

Sacto-Russell Double Sugar Agar is an excellent tube medium for the 
further identification of isolated strains of the intestinal bacteria Aerobic 
and anaerobic fermentation reactions are exceptionally brilliant m tubes o! 
this medium The indicator used is Phenol Red 

BACTO.PEPTONE IRON AGAR 

Bacto-Peptone Iron Agar is recommended for the detection of hydrogen 
sulfide production fay bacteria It is particularly useful for the difieremiation 
of the paratyphoid strains The reaction produced i& exceptionally clear and 
distinct, and is readily detected after relatively short incubation periods 


Specify "DfFCO” 

TRn TnAO»: nam® op rn® rioifUKns 

In llio Ileseflrch nnU llev<‘1opment of B;>cto repton© onrt Dehrdrated Culture Mpain 


Difco Laboratories 

Incorporated 

DETROIT, MICHIGAN 
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CHEMICAL PROCEDURES 
FOR CLINICAL LABORATORIES 


Dj MAinOlUi: R MATTICK, A.IJ , Sc M. 

Assistant Professor of Clinical Patholoca. New A'ork root-Graduatc Mtdical Scliool of Columbia 
University, Assistant Director of the Blocbemlcal t,!iborntor} , Xen lork Po-;t-Grn<lurit< 
Hospital, Consultant Chemist. Itcconstnicllou Hospital, X’on Yotk Clt>. 

Octavo, C20 paaes, tVusitated M cngraiin't^ and i colorn! plotrs Cloth, >3 50, net. 

Tins liooV. reflects a long anil successful tvpenente in the training of lahor.atorj tech- 
nicians It presents the organiration of luo( hemitil inslnictioii nt the Xcu York Host 
Grailuato Medical School of Columbi i Uiuversitv aiul consists of haul descriptions of the 
various procedures along hiocIieime.il lines viith speci.il emphasis on thosi' vihirh have been 
found to he most practital One of the outstanding ihar irlcristics of this volume is the 
number of original obscriatioiis It is iiiuth more than a tcohnieil guide, suite the lahorstorj 
from ivliich it emanates offers cvtoiisivc fucilities for correlntion of nnalvtiuil nnd rlmteal 
matenal. The book is designed both for the phjsici.an vilio ninst interpret chemical dat i 
and for the .inaljst Contact iiith man) studciits has titled the .autlinr to .ajijirocmfc their 
point of Ticii and to lorosce their dillieulfie' M'lthoiit in nny sen“c being clemcnlarv, 
the book is tlioroughiv comprehensible It is believed that a need exists for the tvpo of 
information uliicU it so tetselj picscnts The hook covers ever) phase of the chemical 
examination of blood, urine, gastrointestinal seerctioiis, ecrebrospiual fluid, effusions and 
other bod) fluids The appendix contains a we lUh of matenal of general and practical 
value to both pli)sicians and tcdmicians 


AEVt (4th) I.niXION .tlST Itl till 


LABORATORY METHODS OF THE 
UNITED STATES ARMY 


EdUcil bj .TAXn.S STEVEAS SIJfJIOAS, B S., 

ai.» , rii n 

Major Medical Corps, United States Armj , 

Director of Laboratories, Arm) SIcdIcal 
Center, Director of the Depaitment of 
Preventive Medicine, Arm) Medical 
School 

ArPitOVEIJ HI Till’ SUKGEOV-GT M.U.M, OP TItl. tlMTED STATI S AltVti 
JStao, mo paacs, illustrated with 70 engravings Limp Bindlup, Jfi 50, net. 
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tistical methods are non included, tables of classification and Bummarics of the olinractoristics 
of bacteria have been added to its section on bactcriologv, and the scclioiis on protoroologi, 
helmmtholog) and cntomologv have been expanded Most of the chapters have been ontirciv 
reimttcn and the work in its present form reflects all the important advances m tins field 
The work now provides a complete laborator) guide for college courses in bactonologv 
and is equal!) valuable as a reference text for the bacteriologist, li)gieinst, clinical pathologist 
and sanitarian Medical practitioners nnd laboratorv workers who must have their data 
in compact form, readily available for quick reference, will find tins book pnrticularl) useful 
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The lifeblood of industry —black gold— flows through the veins 
of national progress at an amazmg pace It keeps over 36 000 000 
automobiles m operation— it employs over 1 000000 workers— 
tt controls $9^0000000 worth of pipelines— and its great labo- 
ratones and research organizations cost $13 000000 every year 
Kimble Blue Line Exax Glassware has been a powerful factor 
m the chemical control, test and research behind this billion 
dollar industry Its unerring accuracy and dependability have been 
the chemist s stand by wherever oil is produced, refined and used 
— »n the laboratories and plants of big industry— m educational 
and clinical institutions— m hospital and research laboratories 
Kimble Blue Line Exax wire guarantees assurance and accuracy 
for all chemical or clinical detemnnations Its brilliant BLUE 
LINE calibrations are fused m It is retested and retempered 
(strain free) It is the standard choice of industry, science 
and medicine— for service and ASSURANCE 
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Slacked by leading Laboratory Supply Houses 
throughout the United States and Canada 


The Vifible Guaranlec of Intisible Quality 


KIMBLE GLASS COMPANY 


VINELAND, N. J. 


NEW YORK 
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The Klett 
Bio - Colorimeter 



Xo. CIO 


F or more than twenty years wc have 
been specializing in the manufacture of 
American-made Colorimeters. This enables 
us to produce instruments widely accepted 
for their accuracy and durability. 

The standard type, shown above, is so 
arranged that by means of special attach- 
ments it can be converted into a ( 1) Micro 
Colorimeter, (2) Comparison Spectroscope, 
(3) Hydrogen Ion Colorimeter, (4) Color 
Filter Photometer, (5) Permanent Glass 
Standard Colorimeter. 

For Complete Description and Prices, 
Write for Catalog No. 34 

Klett Manufacturing 
Company, Inc. 

17& East 87th St. New York, N. Y. 


PATHOLOGIST 

WANTED 

The Board of Directors of the Pro- 
vineial Roy.al Jubilee Hospital, Victoria, 

B. C., invites applications for the post 
of Pathologist. 

The applicant must be a licentiate of 
the Medical Council of Canada. 

The remuneration is $5,000 per year. 

Applications together with statement 
of qualification and copies of testimo- 
nials should be with the undersigned by 
May 1st, 1937. 

The successful applicant will be ex- 
pected to undertake his duties on July 
1st, 1937. 

THOS. W. WALKER, M.B. 

Superintendent, 

Prov. Roy.il Jubilee Hospital, 

Victoria, B. C. 


Make a Real 
REFERENCE BOOK 

of your 

JOURNAL 

Flic each copy as soon as received so 
It will be instantly available when yon 
want to refer to a recent article. 

We have secured what w‘c believe to be 
the best binder made for this purpose, 
it Is llpht, easy to operate, and hand- 
some, and opens perfectly flat for easy 
reference. 



PRODUCED BY GILMER 


Sent postpaid on receipt of $2.00, with n 
Kuamntce that If you arc not more than 
satlsflcd, your money will be refunded. 

Address Dept. JLCM. C. V. Alosby Co. 
3525 rino lUvd. St. laOuU, Mo. 
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SARTORIUS 

Standard 
Microtome 
No. 27 


with double knife holder and automatic 
object advancement in steps of 2.5 ft. 
For paraffin, celloidin and frozen 
specimens. Dual guide rail of knife 
holder prevents deflection even when 
cutting hardest specimens. Carbon 
Dioxide Freezing Apparatus for chill- 
ing of object and/or knife may be 
attached. 

l*rioe, Microtome No. 27 - 

COs rre^ilnjr Appurutiis 50 X 70 mm. with 
knlfe-chlUlng: oevice — — ....... — 33.25 

Knife, 10 cm. lop?...... 7.1.5 

Fnrtlculnrs on request 

Pfaltg & Bauer, Inc. 

EMPIRE state BUaOING, NEW YORK 




1. Restandardlzed bo normal . 
equala 16 grams per 100 c.c. < 

2. All Instruments are now aup- 
plfed with gram scale. Read- 
ings can be reported In grams. 

3. Dare Hemogloblnometers are 
now checked against the Van- 
Slyke oxygen capacity meth- 
od which Insures accuracy. 

The above at no additional 
price. 

4. Can be supplied with fields In 
Juxtai>ositlon. 

(Gram Scales. Restandardlzlng 
and Fields in Juxtaposition can 
be attached to former models.) 

» Rr Instrument V? 

SOLE MANUFACTUR 
Fairmount Ave, • 








Only 15 minutes are required to iierform the 
now Ide color tost for diagnosis of syphilis-* 
In cincrgency transfusion®, in quick preliminary 
examinations, and in everyd.ay practice, this 
test should find an in\aluablc place. It i® 
extremely simple and in accuracy compares 
favorably •nith the Kahn, 'SN'a'serraann, etc. 

•Ide and Ide Ide Te-it, the Neio Color Test for 
Siiph\hs, J Lab. (S Clin Med. (August), J9SG. 


The Aloe Ide Test Kit is furnished complete, 
except microscope, nith all necessary equip- 
ment for making the tost. Detailed instruc- 
tions are included — in less than an liour you 
can learn to make the test perfectly. The 
average test requires a maximum of 15 minutes 
and takes only a drop of blood. 

L4-530-Aloe Ide Test Kit in wood block cese, 
wMh lull instructions .... S9.75 


ST. LOUIS 


A. S. ALOE CO. 


LOS ANGELES 
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By JONATHAN CAMPBELL MEAK3NS, M.D., LL.B., Profc-sor of Medicine nnd 
Director of the Department of Medicine, McGill DniverBity; PhyBicinn-in-Chief, Pnyal 
Victoria Hospital, MontreaL 

1342 Pages. 505 Uhtstrations, 35 m Colors. 

Price, $10.00 


NOW READY 

This brand new "Practice of Medicine” 
has just come from the pre^s and is now 
ready for doliTCry. It is not only a de- 
scriptive account of individual diseases 
but also an attempt eo far as our present 
knowledge goes to be a practical treatise 
on disease processes in general and how 
these may be corrected along rational 
lines. Treatment is also handled along 
rational lines and the reasons explained 
as far as possible. It approaches the 
subject from a physiological nnd bio- 
chemical standpoint rather than from a 
pathologic anatomical one. The latter, 
however, is not neglected. 

21 CHAPTERS 

1. An Introduction to the Prac- 
tice of Medicine 17 pages 

2. Diseases of the Nasopharynx 

and Mouth 30 pages 

3. Specific Infections of the 

Nasopharj-nx and Mouth GO pages 

4. Diseases of the Resplratoiy 

System 58 pages 

5. Diseases of the Lungs 00 pages 

6. Diseases of the Lungs (Con- 
tinued) 38 pages 

7. Diseases of the Clrculatoo' 

System 140 pages 

8. Diseases of the Serous Mem- 

branes, Mediastinum and 
Diaphragm 26 pages 

0. Diseases of the Hematopoi- 
etic System 58 pages 

10. Diseases of the Gastrointes- 
tinal Tract 113 pages 

11. Diseases of the Liver and 

Bile Passages 58 pages 




•• 1342 PACES 

12. Diseases of Nutrition 20 i 

13. Diseases of Metabolism (By 

E. H. 3Iason) 64 ; 

M. Diseases of the Ductless 
Glands (By E. H. Mason)— 63 j 

15. Diseases of the Nervous Sys- 
tem (By J, N. Petersen) 184 : 

16. Diseases of the Locomotor 

System 40 : 

17. Diseases of the Urinary* 

System (By Walter DeM. 
Scrlver) 36 ; 

18. Infectious Diseases Con- 

veyed by Parenteral Inocu- 
lation 102 i 

10. Diseases Due to Allertry'— — 21 ] 

20. Diseases Due to Abnormal 

Environment - — - 17 : 

21. Diseases Due to Chemicals 

and Drugs 23 ] 

Index — — , 33 ; 


tZT Send for a copy of thU new book todoy. 

The C. V. Mosby Company — ^Publishers — St. Louis, Mo. 
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CELLULOSE SHIELDS for the MODERN LABORATORY 

To Protect Instruments When Not In Use 

Keep Them Under Cover 

Cello-Metal Shields are clear, 
transparent, light in weight, and 
practically unbreakable. They are 
reinforced with rims of aluminum 
which hold them firmly in their 
original shape. These shields keep 
out dust, contaminations, and cor- 
rosive fumes; they also reduce the 
liability of theft, as the instruments 
are in plain view and would he 
missed immediately if removed. 

a-eSt-M CELLO-METAL SHIELDS. Rectangular form 
with aiuminum rim. Size No. 1 is useful for covering bacteria 
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The association of basophilic a"frre"alion peaks Avith polar cpisorles was 
explained on the basis of irritability of the bone marrow due to spasm of the 
capillaries and small blond vessels with a rcsnltin;' anoxia as described in 
detail in Yolnmc I, Part 2, of The Pniitvi and ihc ^ycathcr. A similar explana- 
tion has been sii'rj.msted by Kose'r'rcr- in a recciif j)nblieation. 

If this explanation is correct, the employment of a jjressor active j)rineiple 
should stimulate reticulocyte formation and result in basophilic a"tri'epration 
peaks higher than those existing as a result of natural occurring metcorologic 
alterations. AVith this in view, it was deidded to jiei-form experiment.s with 


jtiiiLiyi sag 


r>n romKric 
r’rci<suro 


Tonippnttuio 
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FIfr. 1 . — I3fi.sopliII(c upgrcKatlon couiitj< In Vascular Subject 5 with superimposed motooro- 
frraph for the lime under considciatlom Folnr Infalls IiHVo boon numbored 1 to 11 and tiio 
corresponding reaction of Jncioasc in basophilic u^KTORatos in Indicated. In the mctcorosrraph 
tlie upper curve is the wind velocity, tlio black columns the percentage of cloudiness, tlio heavy 
line the barograph, and the dotted line the mean dally temperaluvc. 


rabbits, emplo.ving the pressor principle of tlie posterior lobe of the pituitary 
gland. In tliis manner a controlled method would be at band whereby, artifi- 
cially and at any .selected time, we could produce a general organic status of 
spasm and tissue stimulation and ixTitability (AES phase)''' which, when the 
effect was produced in the bone marrow, would be analogous to that resulting 
with ordinary polar episodes of the cyclonic circulation. 

•ARS piiase is the time period during wlilch tissues become stimulated, an acidity de- 
velops, metabolism increases, jtnd iissuc-stlmulaling svibstanccs are formed because of llio 
relative anoxemia and the Interference thereby caused in the course of nonnal metabolism. 
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Table II 


METEOROLOGIC 

EPISODES 

DATE OF 

EPISODES 

DAYS FOLLOWED BY BASOPHILIC 

AGGREGATION PEAKS SIETEOROLOGIC ASSOCIATION 

RABBIT 1 BABBIT 2 

1 September 

10 

11 


Polar crest 

O 

12 

12 

13 

Here the polar air masses 
passed to the north of Chi- 
cago but without marked 
barometric alteration 

o 

15 

Crest is 
extended 

16 

Extended 

Polar infall on eighteenth 

4 

20 

21 

21 

Polar infall 

5 

23 

23 

- 

Polar crest 

6 

25 

26 


Beginning polar infall 

7 

20-27 

27 

27 

Polar crest 

8 October 

1 

2-3 

2-3 

Polar infall 

9 

3-4 

5 

5 

Polar infall (severe) 

10 

9 

11 

10 

Beginning polar infall 

11 

12 

14 14 

After Pitressin 

Barometric crest 

A 

21 

21 

21 

Polar infall 

B 

24 

24 

23 

Polar crest 

G 

27-28 

26-27-28 

28 

Extension of polar episode 

D 

31 

31 

31 

Beginning polar infall 


CONCLUSIONS 

Analysis of the data obtained, first of all reemphasizes what ivas observed 
previously, namely, that in basophilic aggregation counts a normal rhythm 
occurs, and that the rhythm is meteorologically conditioned. 

After the injection of pitressin, the peaks attained were definitely higher 
than those occurring normally. This is in accord with the assumption that 
the normal peaks occur as the result of the biologic phase alteration with the 
anoxia of the ARS phase resulting in bone marrow stimulation. In pitressin 
ive have emploj'ed a known pressor agent, and its use has resulted in a sum- 
mation of natural and artificially produced pressor effects. That a pressor sub- 
stance M'ill affect the reticulocyte count has been reported by Dodds, Hills, 
Noble and 'Williams^ who found a reticulocytosis as high as 50 per cent five 
daj's after the injection of B. P. pituitrin. That anoxia will result in retieulo- 
cytosis has been shown bj' Meyer, Seevers and Beatty* who report this finding 
in rats maintained for twenty hours at a barometric pressure of 282 mm. Our 
findings confirm the observation of Petersen® on the general integration of the 
environment and the functional status of the organism. 
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CLINICAL AND EXPERIMENTAL 


THE EFFECT OF BLOOD PRESSOR EPISODES ON 
BASOPHILIC AGGREGATION COUNTS* 


G Howard Gowen, MD, Sprisopield, Ild 


I N A piCMOHS report^ we lia\c shown tliat in normal indnidiials a phjsiologic 
rhythm ooours in regard to basophilic aggregation counts as was eiidcnoed 
bj the variations oocurimg fiom daj to daj In the subjects studied this 
rhjthm coincided with the daily meteorologie altei atioiis, and the obscned 
peaks, 111 most instances, were in accoid with the points o£ high barometer 
and low' temperaiuro 

This IS furtliei everaplificd in Fig 1, which is a stud} made of a hospital 
ized malet afflicted with arteiioloscleiosis and possibl} periaiteritis nodosa 
Examination of the basophilic aggregation cuive shows peiiods of inciease 
which have been numbered 1 to 11 (no deteirainatioiis Febiuai} 7, 10, 12, 15) 
and from which stippled leitical columns have been cairied up to the ineteoro 
graph It IS noted that episodes 1 to 5 all oecui with polar infalls t During 
the penod when no counts were made a senes of nifalls occiiiied, but after 
the resumption of the counts we note that episodes G to 11 are again all asso 
ciated with polai infalls The maximum limits of laiiation are also noted and 
are from 750 to 10,000 basophilic aggregations per million led blood cells 

•From the Department oC Patliolocj ana Bact^riolo^j Uni\ersil> of Illinois College of 
^^ed^c^nc 

Received for publication Ma> 7 1936 

tThc patient Is described in detail by Petersen as lascular Subject 5 in \olunie IV r/t*’ 
Potient and the ircafitcr 

tPolar Infall is the meteorologie designation for that period In which a mass of polar air 
Is spreading over the earths surface and is reflected in a rising barometer and a lowering 
of temperature 

Tropic'll Front Indicates the sudden change from po ar air to the t>pJcal j\arm moi«.t 
air ma'^s -which revolves In a counterclockwise fashion and v.h‘ch In America coinmonl> travels 
from Rest to East It Is this raptdlv moving all mass which characterizes the c> clonic 
circulation of the northern hemispheres and has Its reflectlen in a low barometer and a high 
temperature 
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A cervical incision was made about 3 incbes long. The neck muscles were 
separated in the midline and retracted laterally. The larynx was exposed and 
tbe thyroid gland \usualized. The thyroid gland was removed complete after 
ligation of the blood supply at the upper and lower poles. Attempts in all 
cases were made to preserve the parath 5 woid glands in situ. The thyroid 
glands were placed in moist (Ringer’s) warm laparotomy pads and were ex- 
changed with the operator of the second dog. A midline abdominal incision 
was then quickly made. The peritoneum was opened and the omentum ex- 
posed. The capsule of the thyroid gland was fixed to the omentum by three 
black silk sutures. The omentum was then folded over to form a culdesac 
containing the gland. The pocket of folded-over omentum was closed by two 
or three sutures. The lower border of the omentum was always selected, and 



Fiff 1 — Sho^^inff thjroicl eland in omentum cross planted eighteen days. The alveoli are 
distended -Rith colloid which is deeply stained. There is no infection or involvement of the 
omentum 

its rich blood supply thus contacted all surfaces of the thjwoid gland. Care 
was taken against strangulating any of the blood vessels b 3 ^ placing the sutures 
in aA'aseular areas. A special abdominal incision was made and a pocket was 
foi-med between the fascia and rectus (9 eases) or between the rectus sheath 
and peritoneum (9 cases). The pocket ivas awaj’’ from the incision and the 
second lobe of the thju-oid gland was placed therein. Closure was made with 
black silk. 

There were no immediate postoperative deaths. Pour animals developed 
tetanj- of which three improved after treatment with parathormone and eal- 
cium chloride. All the animals received desiccated thyroid in their food the 
fii-st postoperative week. Three animals developed superficial neck infections 
which cleared with surgical treatment. Onlj' one animal developed an infec- 




GO^^'F^ BVSOPHIUC AGGREGATION COUNTS 


549 


EXPERIMENTS 

Rabbits Mere cbosen as the expeiimental animals and the two selected 
weie obseived first duimg the months of Maich, Apiil, and jMaj of 1935, and 
then during September and October of the same Acai Tuo contrasting times 
of the jear weie selected in ordei to make note of seasonal variations in addi 
tion to dailj Aariations Pitiessm (P I) Co ) uas employed as the piessoi 
agent In each instance dailj basophilic aggregation counts were made for 
seAcral dajs before the utilization of the pitiessin in ordoi to deteiminc nor 
mal dail> vaiiation The McCoid method of staining and counting uas 
emploAed as in oui fiist lepoit The pitressm was gnen mtiaAenouslj in the 
marginal Aein of the ear at the indicated mteiAals, and the dosage at each 
time of injection neici exceeded 05 cc 

In Fig 2 aie seen the obser\ations made on Rabbits and duimg 
Maich Apiil, and i\IaA 1935 The meteoiogiaph of this period has been 
snpei imposed on the ehaits illustiatmg the reticulocjte counts Veiticle 
stippled lines haAe been eained through the giaph on dajs that are followed 
b> inci eases in leticulocj tes For the peiiod pieeednig the injection of pitres 
sin the ciests of the cuiie aie numbeied 1 to 10, and foi the peiiod following 
pitiessin 11 to 18 The sMichionization is noted in Table I 


Table I 


METEOrOLOOlC 

EPISODES 

P\TF OF 
FPISODCS 

DATE OP BASOPHILIC AGOPFCA 

TION PEAKS MFTEOrOIOOIC ASSOCIATION 

r AUDIT 1 PABUIT 2 

1 

M irch 

23 

25 


Beginning polir infsll 

2 


25 


27 

Polar infall 

3 


27 

29 


Polar infill 

4 


29 ->1 


oq 

Polar infill 

5 

Aptil 

1 


1 

Polar infill, irrcgnl ir 

f 


<1 

o 





j 

4 

5 

Polar infill 

8 


7 8 

8 

7 

Polar infill 

<) 


9 

12 13 

10 

Biromotnc peak 

10 


11 


12 

Beginning polar infill 




Jftcr Pilresstn 


11 


lo 

15 

15 

Polar infiill 

12 


20 

20 

10 

(Probiblj 1 polar elTect uitli 






no barometric clnnge?) 

1'’ 


24 

24 

24 

Polar infill 

14 


29 

20 

29 

Polar infall 

15 


2 

2 

2 

Polar infnll 

ll) 


8 

8 

9 

Polar iiifall 

17 


lo 

lo 

IG 

Polar epi«olc 

18 


10 

10 

18 

Polar epi«oile 


It can be seen that the polai episodes ou ilarch 23, 25, 27, and 29 find then 
leflection m leticuloejte inciease but -witli somewliat diftereut summation m 
the tuo rabbits It is also of inteiest to note that an umisuallj low count 
occurred aiound the ninth of Apiil With 2 >^ircssin vijcctions the total niim 
bei of reticulocjtes is grcatlj incieased, though here, too, the rhjthm of an 
association with meteoiologic episodes is mamtained foi peuods that aie not 
niAolved in the pitiessin injections as Mith ciests 12, 14, 15, and 16 

111 Fig 3 wc haAC the obseivatioiis made ou the same rabbits (1) and (2) 
during Septembei and October of 1935 Foi the peiiod piecedmg the injec 
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Fip 3 — bection of tlnroid gHnd aftei t«cnt\ -eight dii? implantation in omentum 
round cell inflltiation of gl ind Acini ineguHi and fiintly staining 


show mg 



Eig 4 — Tissue sectioned through area preMOUsIj containing thj roid gland There are practicallj 
no eaidences of such implanation Note remnant of black silk at the upper angle 





GO^VEN BASOPHIUO AGGREGATION COUNTS 
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tion of pitiessin the days followed by an mciease in leticulocyted count; are 
numbered 1 to 11, and foi the period after pitiessm, the actual days with 
reticulocyte ciests aie designated A, B, C, and D 
The synchronization is shoun in Table II 

Heie again ue find that the reticulocyte pealvs aftei the inyection of piticssm 
exceed those occuiiing noimally These peaks aie not as high as those pio 


Temperature 


Barometric 

Bnssure 


FJff 3 — ^Basophilic offsregation counts In Rabbit J and Rabbit 2 *svlth superimposed meteoro 
graph for the time under consideration 

duced in the experimentation earned on during March and April, hut this 
would be expected inasmuch as March and April are more disturbed meteoro 
logically than September and October, and the summation of the natural and 
artificial pressoi effects would be less during the less disturbed season The 
normal rhythm is maintained in peaks A, B, C, and D inasmuch as each coin- 
cides uitli a naturally occurring polar episode 
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animal. In 2 animals, 6 ivere found, 3 animals showed 5, 2 showed 3, and 
12 showed 2. In 4 animals a single glandule was found.” This accounts for 
the positive basal metabolism graphs we obtained. Though this accessory 
thyroid tissue appears minute in amount, it can sufficiently supply the body 
demands. IVe found no hypertrophy of these accessory glandules. Halsted 
emphasized this fact before. 


SUMMARY 

Thirty-six cross transplants were made in animals whose ■ blood cross 
matched. After ninety days no evidences of living thyroid tissue could be 
found. Basal metabolic studies were unsuitable criteria of successful takes, 
as proved flnalls' on autopsy examination. The existence of accessory thyroid 
tissue no matter how grossly small was sufficient in dogs to fill body requirements 
without addition of foreign gland grafts. 

The authors gratcfuU3’ acknowledge their indebtedness to Professor Arthur M. Wright 
and Dr. CoTui. 
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ISOTRANSPLANTATION OF THYROID GLANDS IN DOGS^ 


BENJAMI^ G P Shafiroff, HD, a^d Iv Leora HcCloske\, MD, 
Nmv York, N Y 


\Y7D HAVE been inteiested in fimling; a method of successfulh perfoimnig 
’ ’ glandulai homotiansplauts The following lepoit constitutes a stiid\ of 
tluitj siA. tliMoid cioss transplants in eighteen dogs This stud\ iniol\ed 
cross matching of the blood of dogs, basal metabolisms, postopeiatue dinieal 
obsei\ation, and fiuallj autopsj examination 

The experimental i\oik of Ilalsted on anto and isotrausplantation of the 
thjrozd and paiathjioid glands is the gieatest indnnlnal contnbution on this 
subject The successful tiansplantation h\ Pa\r m 1906 of a paiathjioid 
glandule into the thjioid stimulated Ilalsted to iiue&tigate this subject com 
plctelj As a result of these studies he foimulated the Lav of Deficiencj 
This states that tneie must be moie than a 50 per cent leductzon in plnsiologic 
actiMtj of a gland befoie the possibilities of a transplant can be assuied The 
only autotiansplants that took uerc those m nhich a deficioncj gieatei than 
one half ^^as created Eveij isoUansplaut attempted h\ Ilalsted in spite of a 
cieated deficieiiej failed The tiansplauted mateiial was found comiiletelj 
absoibed oi existing as a necrotic mass depending upon the time of inspection 
after the cioss tiansplantation 

The mechanical factors in tiansplantation such as asepsis, the site of 
inoculation vshetliei it be spleen, rectus sheath, oi axilla, fiagmentation of 
the gland, et ceteia, haie in no uaj contiibuted to the peimanence of homo 
tiansplauted glandulai tissue Blood compatibility as a factoi has been con 
sidered by pieMOUs uoikeis, namely Lcxei and Moms and Hess and Straus 
The lattei eioss transfused then animals befoie homotiansplantation of the 
thyi Olds n as done These transplants ere all absorbed Otheis (Undeiuood 
and Holman) bche\e that foieign protein sensitization is the important factoi 
111 absoiption 

The Mork listed below lepiesents eighteen total thyroidectomies and 
thirty SIX single (ross plants The aiciagc ^\Clght of the dogs i\as about 13 
kilos (28 6 pounds) The dogs Aieie opeiatcd upon in pans The blood of 
each pair was cioss matched and did not agglutinate A basal metabolism uas 
done m each case piioi to operation On the day of operation the animal 
lecened one giam of moiplmie sulphate folIoi\ed m a half lioui b^ an intia 
tracheal anesthesia of ethei Opeiating lOom technic and asepsis ■\\eie iigidly 
obsei-\ed in all cases 

•From the Depirtment ot Experimental Surger> Non 1 ork Unhersitj Mellcil School 

Ucceued for publication Februar> 20 1936 
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lislieil that certain infections and reinfections, and foci of infection, tend to 
sensitize certain, if not all, individuals to the bacteria and their products of 
metabolism, to which products these individuals become more or less allergic, 
(bacterial hypersensitiveness). This allei’gic manifestation which is present in 
chronic infection can be readily shown by intradernial testing with the prod- 
ucts or soluble toxins of these bacteria. Active clinical disease in a chronic 
form will ocenr in such allergic individuals, and a rheumatoid arthritis will 
develop in a patient Avho has such a hereditaiw teiidenej^ and constitutional 
predisposition (arthrotropie). It may also be said that chronic streptococcic 
disease is a definite clinical entity, as much as chronic tuberculous disease, 
and the allergic nieehanisin is probabh' similar. 



Fiff. 1 — Intradcrmal reactions A, Streotococcus toxin, immediate reaction 3, Sterile 
broth contiol, immediate reaction C, Streptococcus toxin. t^^enU-foui-hour reaction D, Sterile 
broth control tA\ ent\ -foui -hour reaction Note that the immediate reactions are alike in both 
the toxin and ‘^teiile broth contiol 


It was thought, therefore, that if these patients could he treated with the 
same substances to ivhicli they are allergic, beginning with a small dose and 
gradually raising the dosage in accordance with the patient’s reaction or 
response, there might result an antigenic stimulation of some value. However, 
the danger of injecting toxin broth filtrate was carefully considered, as it might 
throw an additional hazard upon subvitalized tissues. It was, therefore, 
reasoned that if these toxins were detoxified or modified, it might prove an 
agent of low toxicity and high antigenic value to stimulate a response in these 
depreciated tissues. Tliis was attempted as follows; Strains of streptococci 
were isolated from patients with active rheumatoid arthritis. Cultures were 
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tion of the abdominal pocket. Tins thyroid was destroyed. Three animals 
died within two weeks of operation possibly due to acute thyroid deprivation. 
The first month after operation the auimals weie thin and lost mueh of their 
hair. They impioved quickly, however, {raining in strength, weight, and hair 
growth. 

Below we give sonic biief notes on the autopsy findings of dogs dead on 
the second postopeiative day (tetanj), the eleventh clay (sacuficed), and the 
typical findings of those autopsied after thiee months 

Dog 24 — The neck incision was opened A i.maU amount of fluid shoi\ed in a clean 
operative field. Tho abdomen vs as opened through the operative inci‘iion The omentum was 
found to be thickened at its distal portion The ve^<sel8 of the omentum were markedly 



2 — ^Th>Toid removed after twenty-one dayV Implantation. Note the alveoli are dis- 
tended The colloid Is practically ffonc with empty acini There Is a moderate amount of round 
cell infiltration 

injected The thyroid appeared swollen and injected. The second thjToid under the fascia 
was hemorrhagic on its upper and loner surfaces. There was no sign gro«i«ly of peripheral 
or central necrosis in either gland 

Dog 4 — Eleventh postoperative day. Both tUjroid glands were living The thyroid 
gland in the omentum was surrounded by blood vessels The omentum was thm and showed 
no signs of inflammation There was no secondary infection or hematoma The thyroid 
embedded within tho posterior sheath had a definitely established blood supply. 

Dogs GO, 33, 20, 22, 35, C2 when sacrificed after three months showed no traces of either 
the superficial or deep grafts A deep brownish jollow stain of the tissue and remnants of 
black silk were tho onlj indications of any previous surgery. The omentum appeared perfectly 
normal 

Tlie basal metabolic graphs in our series were interesting. The animals 
showed uo lowering of the basal metabolism. Early in this work we considered 




562 


THE JOURK/U. OF LABORATORY AND CLINICAL MEDICINE 


■with the stock strain giring the strongest reaction. Treatment ivas gWen 
tnuce a •week and continued for at least three to sis months, and in many 
eases much longer. Oecasionally a patient reached 0.1 e.c. of a 1:10 dilution 
and could take no higher dosage, except at the risk of a marked local reaction 
lasting many days, and at times a focal or constitutional reaction. The latter 
reactions are uncomfortable, 'never dangerous, but are to be avoided, as they 
tend to bring tlie patient into a higher allergic state and interfere •with the 
attempted desensitization. 

At first treatment Avas begun very guardedly in patients -with advanced 
stages of tlie disease, of many years' duration, and with marked deformities. 
The clinical results, subjective and objective, ivere not only encouraging but 
astounding, ei'en though not manifest at times, before some months had elapsed. 



Fiff 3 — Intradermal reactions A, Tuberculin reaction (Mantoux) forty-eight hours. B, 
Streptococcus toxin reaction tTventy-four hours. 

There were objeeth-e signs of definitive improA'ement, locally and constitution- 
ally. Subsequently, treatment was begun on a larger scale, and included 
many types of patients in various stages of the disease. 

SOME ILLUSTRATIVE CASES 

Case 1. — E Q., white, female, twenty three rears old, bookkeeper, was admitted to the 
Medical Serrice of the Kings County Hospital, on Oct. 27, 1932, with the diagnosis of infections 
polyarthritis. About six to eight weeks prior to the onset of the arthritis the patient had had 
a severe grip and had been confined to bod for two weeks. The arthritis was acute, and in- 
volved all the joints of the right upper and left lower extremities. The temperature ranged 
from 101° to 103° F. for two months, and the patient was going downhill rapidly with 
marked emaciation and excruciating pains in the joints, requiring narcotics frequently. The 
heart findings were interpreted as due to rheumatic feier, while the changes in the joints as 
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this as evidence of successful cross transplantation. This view we were forced 
to discaid when the grafts were not demonstrable. 

Autopsy examination revealed the presence of small bodies of accessory 
thyroid tissue located along the arch of the aorta or in the mediastinum of 
the dog. llalsted first recognized the existence of such accessory tissue but 





FIb. c. 


Figs 5 and G — Dasal JlctaboUc Graplis Dog 2S. three month's after Uoroid transplants Dog 
2i, tenth postoperative da>. 


did not emphasize its importance. Swarts and Thompson found accessory 
tissue (thyroid) in 24 out of 30 dogs examined. "We quote their findings: 
“Twenty-four of tlie animals had pericardial thyroid glandules. The total 
number of the glandules found was 68, as many as 7 being found in a single 
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per cent polyraorphonuclears. The temperature ranged betn'een 98.0° F. and 100.5° F., and the 
pulse was moderately elevated. Treatment with modified streptococcic toxin was begun in June; 
1933, and continued for ten months on the Orthopedic Service of Pr. J. L’Episcopo, wliich 
service gave every conceivable help in the rehabilitation of the child. A note made by the 
Orthopedic Service on the chart on Dec. 12, 1933, states: “knees and ankles freely movable, 
no pain anywhere, right elbow fixed.’' The patient was discharged May 2, 1934. She had 
gained considerable weight, was pain free, and was able to walk without help. This patient 
was last seen on Oct. 10, 1935. She looks well and feels well, has had no recurrence of 
pain or any other joint symptoms during the past eighteen months, without any therapy. If it 
were not for the ankylosis of the right elbow with which she was first admitted to the 
hospital, it would be difficult to tell that the child had been so severely ill with a deformativo 
arthritis. 

Case 4.— M. M., white, female, fifty years of age, houseworker, was admitted to the 
Medical Service of the Kings County Hospital on Aug. 9, 1932, with the complaint of pain 
and swelling of all the joints of the upper and lower extremities of several weeks’ duration. 
She ran a slight fever of 99° to 101° F. for a month. She had had a similar attack three 
years previously and was bedridden for eight weeks. Tlie present attack was much more 
severe and the patient continued to get worse mth marked emaciation and beginning deformi- 
ties of hands, wrists, elbows, knees, and ankles, and periarticular muscular atrophy. She was 
considered a permanent invalid. Consequently she was depressed mentally. A urine examina- 
tion was negative. Her blood pressure was low, 100 systolic and 65 diastolic. Blood IVasser- 
mann was negative and a blood study showed a moderate anemia. Treatment with modified 
streptococcic toxin was begun in December, 1932, four months after her admission to the 
hospital, and continued twice weekly for a month and then once a week for four months. She 
was discharged from the hospital on July 27, 1933, in excellent condition, .with perfect use of all 
her joints, freedom from pain, and ivith considerable gain in weight. After a rest in a con- 
valescent homo for several weeks, she went back to her job, doing housework. 


Table I 


SOMIIARY OF TKEAT.MEXT OF 100 CASES OF EHEUilATOlD AeTHRITIS 


Number of cases 100 

Males 25 

Feuiales 75 


Marked improvement 
Moderate improvement 
Slight improvement 
No improvement 
Males 25 


9(5 J •ii’ (favorable re.sults) 
I .31 (failures) 


Marked improvement 

14 

56% ) 

1 80% 

Moderate improvement 

0 

24% j 

Sliglit improvement 

3 

12% 1 

^ 20% 

No improvement 

o 

8% J 

ales 75 




Marked improvement 

29 

39% 1 

[ 60% 

Moderate improvement 

20 

27% J 

Slight improvement 

13 

17% ) 

■ 34% 

No improvement 

13 

17% j 


(failures) 


(failures) 


Marked Improvement: Disappearance of pain, swelling greatly 
reduced or disappeared, function greatly increased or re- 
turned to nonnal. 


Moderate Improvement: Pain greatly diminished or disap- 
peared, but recurs occasionally. Swelling receded, but not 
completely and permanently. Function improved. Occa- 
sional transient exacerbation. 


Slight Improvement: Pain and swelling occasionally di.sap- 
peared but recurs frequently, especially in change of 
weather. 


THE TREATMENT OP RHEUMATOID ARTHRITIS WITH 
FORMALIZED STREPTOCOCCUS FILTRATE (TOXOID)^ 


Abraham S Gordon, MD, Brooklyn, N Y 


T he subject of artliiitis needs no introduction, as the literatme on this 
subject lias been abundant duiing the past decade, due to the interest 
which has been stimulated in the studj of arthritis by the International League 
foi the Studj and Conti ol of Rheumatic Diseases 

It IS not the purpose of tins paper to review the liteiatuie of the subject 
A complete and detailed resume of the American and English liteiature on 
‘ ‘ Rheumatism * ^ and arthi itis "u as recently published by Hench, Bauer, Fletchei , 
Gliriist, Hall and White, ^ and the reader is refeired to this leview for classi 
fication, etiologj, pathology, laboratory piocedures, theoietical considerations 
and \aiious methods of theiapy, as nell as the names of all the ■^^olkers in 
this field and their contributions 


TREATMENT 

The difficulties in the treatment of rheumatoid arthritis are geneially ad 
mitted not onlj because of the different degrees of m%ohement and stages 
of the disease in different patients, but also because of the vanety of treat 
ments and lemedies offeied aiicl used, among which are included (1) Many 
drugs, chemicals and •\aiious compounds, including endocrine preparations, 
(2) diet, (3) \itamins, (4-) climate, (5) pliysiotherapj , including ozone, hot 
ail conditioned cabinets, and colonic irrigations, (6) artificial fe\er, (7) siir 
gery (sjno\eetom-s, arthroplasty, arthrodesis and sympathectomy) Injections 
used include (8) Maiij larieties of aisenicals, (9) gold salts, (10) silver 
salts, (11) iodized oil, (12) colloidal sulphur, (13) histamine, (14) choline 
salts (The lattei two with or uithout the gahanic curieiit ) (15) Manj 

vaiieties of milk preparations , (16) foreign piotems of all tjpes, (17) tjphoid 
vaccine, (18) other laccines, in single or multiple forms 

VACCINE THERAPY 

Vaccine tieatment uith the streptococcus, which has been stiessed bj 
many ardent Moikeis and has occupied much space in the liteiature of recent 
jeais, has at best shown but limited success In general, cases in earlier stages 
impioied much moie fiequently than those in later stages , in the latter group 
\aecine treatment did not pro\e \ery encouraging 

It was because of tlie limited success and the uiiconvmcmg rationale of 
therapj that it was decided to bioacli the subject from a diffeient angle Ac 
cording to the iniestigations of Rich- and others it has been fairly uell estab 

•froin the Arthritis Clinic The Jewish Hospital 

Recolxed for publication Maj 1$ 1926 

Presented before the Kings Counts Medical Socict\ October 11 1935 
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Table II 


Age Incidence and Kesults Therein 



MARKED 

IMPROVEMENT 

ilODERATE 

IMPKO\'EMENT 

SLIGHT 

IMPROVEMENT 

NO 

IMPROVEMENT 

TOTAL 

PER DECADE 



1 



1 


3 

1 



4 


5 

5 


1 

11 


16 

7 

6 

4 

33 


10 

5 

4 

4 

23 


8 

5 

5 

5 

23 . 


1 

2 

1 


4 





1 

1 

Total in each group 

43 

26 

16 

15 

100 


COMJIBNT 

An analysis of Table II shows the age incidence in decades, represented 
by the last vertical column, and the results of treatment in each decade, shown 
bj’ each horizontal colnmn, separated into the respective groups. For instance, 
in the fifth decade, the total number treated is 23. This number is found in 
the last vertical column, on the horizontal column between 40 and 50 (see 
Table II). Of these 23 patients, 10 were markedly improved, 5 moderately 
improved, 4 slightl}' improved, and in 4 there was no improvement at all. The 
same analysis is made of the groups in other decades. The bottom horizontal 
column gives the total number in each group of results, including all ages. 
The la.st number in this column gives the total of all these groups as well as 
the total of all decades in the last vertical column. 

SUMMARY 

An analysis of 100 eases of rheumatoid arthritis is herewith presented. 
Ti’eatraent with formalized bacterial filtrates was based on the premise that 
ehroiiie nonspecific infectious arthritis presents a problem of reinfection of a 
previously sensitized host akin to the mechanism now accepted in tuberculosis. 
The results justif 3 ^ this method of approach and warrant its continuation. 
Wliether the procedure involved represents the usual nonspecific protein treat- 
ment or the so-called anamnestic reaction is difficult to tell at present. Con- 
tinued observations and studies of these patients from different angles as to 
the effect of treatment and the bodj' re.sponses caused bj^ this effect may 
throw further light on the value of this therapjL 

I ivi.sli to acknowledge my indebtedness to Dr. B. Koven, who is responsible for 
stimulating the initiation of this study and who was generous in the supply of material 
from bis Orthopedic Service at the Jewish Hospital. Also, I wish to express my gratitude 
to Hr. .1. L’Episcopo, Chief Orthopedic Surgeon of the Kings County Hospital, who was 
keenly interested in the problem and who permitted the use of the material in his orthopedic 
wards for this study. 
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made from roots of teeth, tonsils, throat, nasopharjmx, nose, sinus puncture, 
urine, and stool. These ■were grown in beef heart broth, with a pH of 7.7 to 
7.8. Only the strains ha'^'ing potent soluble toxins were used. The filtrates 
were then treated with formalin, the same as in diphtheria toxoid. Dilutions 
were then made of 1:10, 1:100, 1:1,000 and 1:10,000. Treatment by subcu- 
taneous injection was begun with 0 1 e.c. of the highest dilution and increased 
gradually depending upon the patient's reaction to the original test dose of 
the toxin and the patient's reaction to the therapeutic dose. No lule of thumb 



Fie 2 — Dtlajetl rcictlon«i, cnt> -four-hours A, Hemobtic strrptococciis toxin D. 
Boiled toxin, the same as A C, Nonheinolj tic streptococcus toxin D. Tuberculin 1 100 
Mantoiix 

or standardized method of treatment has been developed so far Iiidhiidual 
dosage is esscutwl and viiisf he worked out for each patieiif A very slight 
local reaction at the site of injection was coiisideied favorable, and was used 
as a guide in raising the dosage. The iiitradermal tests were used as indi- 
cators of the type of streptococcus probably lesponsible and the one giving 
the strongest reaction was used in ti-eatmcut, but only in single strain. 'When- 
ever possible autogenous material was used Otherwise treatment was given 
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The 14 patients studied presented different aspects of the disease. All of 
them presented marked anemia and 9 showed edema. Protein and cholesterol 
determinations were made in blood plasma. In 5 cases the blood was analj'zed 
periodieallj^ for its protein content before and after treatment. 

Inspection of Table I reveals a marked decrease in the amount of protein 
in all cases presenting edema. Lower Amines are found AAdien edema is more 
accentuated. However, temporary high A’alues may be observed during periods 
of dehydration. Old eases present loAver protein Amlues than recent ones.’ 
Acute infestation seems to be of greater influence than a chronic one in lower- 
ing plasma proteins. 

Table I 

Plasma Proteins in Patients With Hookworm Anemia 


INTEKSITT 

OF 

EDEMA 

values in GR. per 100 C.C. OP PLASMA 

hemoglobin 

(SAHLI) 

% 

ERYTHRO- 

CYTES 

MILLION PER 
1 mms 

TOTAL 

PROTEINS 

ALBUMIN 

GLOBULIN 

FIBRINOGEN 

++ 

0.7 


3.0 

- 

55 

3.1 


7.1 


2.1 

0.30 

32 

2.8 

++ 

0.4 


2.4 

- 

31 

2.7 

+++ 

0.5 


2.8 

0.48 

28 

2.0 

+ 

0.0 


2.8 

0.47 

39 

1.9 

+++ 



3.1 

0.00 

25 

2.2 

+ 


4.7 

2.1 

- 

70 
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3.0 
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- 

20 

1.2 
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2.2 

- 

00 
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0 



2.5 

- 

07 

3.1 

0 

7.1 

4.0 

3.1 

- 

48 

2.1 

0 

7.1 


2.9 

- 

01 

3.0 

0 

7.2 

■im 

2.7 


32 

1.8 


Average for total proteins 
Average for albumin 


With edema C.3 
Without edema 7.2 
I With edema 3.7 
t Without edema 4.5 


Treatment Avith antihelminthic drugs associated Avith ferrous salts and 
good diet raises plasma protein Avith a parallel reabsorption of edema. In the 
absorption period some A-ariations are obseiwed AAdiich decrease or maintain 
stationarj' the amount of plasma proteins (Chart 1). Only after one or tAVO 
months can normal values be found. 

One of the most important functions of the plasma proteins is the main- 
tenance of the physicochemical state of the blood. The fluid balance betAveen 
the blood and the intercellular tissue spaces and serous caA-ities results on the 
one hand from the osmotic attraction for Aimter, and, on the other, from the 
hydrostatic pressure of capillaries. 

Starling, in classical experiments, demonstrated this fact by measuring by 
dialysis the osmotic pressure of plasma proteins. Govaerts’^ and Schade and 
Claussen^'* dcA’eloped more accurate technics and confirmed Starling’s conclu- 
sions. Govaerts^® studj-ing separateb” globulin, albumin, and fibilnogen in 
normal human plasmas obserA^ed that albumin exerts an osmotic pressure of 
7.54 cm. of water, and globulin 1.95 only. The plasma proteins, chiefllj' albu- 
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those of rheumatoid arthritis The prognosis was given as grave At about this stage in her 
clinical course, at the end of December, 1932, treatment with modified streptococcic toxin was 
begun and given twice weekly After six weeks of treatment, the patient began to improve 
gradually, moved the joints slightly without pain, began to take nourishment better, and an 
increa'»e in strength w as noted Four months after treatment was begun, the patient was out 
of bed on crutches and a month later she was discharged from the hospital in excellent condi 
tion without any pain in anj of her ]omti, and walking well She gained so much weight 
that the general impression was that she doubled her weight in five months The temperature 
came doivn to normal one month after treatment was begun and remained normal until she was 
discharged 

Case 2 — L E, white, female, twentj eight jears old, married, was admitted to the 
Brookljm, Jewish Hospital on March 25, 1933, with a diagnosis of infectious poljarthritis and 
ulcerative colitis (18 to 20 stools in twenty four hours) The illness was of six months* dura 
tion and began with the colitis, followed a few weeks later by the arthritis A blood studj 
showed a marked anemia, hemoglobin, 45 per cent, red blood cells, 1,800,000, white blood 
cells, 10,500 with GS per cent polymorphonuclears, sedimentation time, twelve minutes (Linzen 
meier) The urine examination was negative except for a trace of albumin, complement 
fixation test for gonococcus was negative The temperature ranged between 99® and 103® F 
daily, and she was graduallj getting worse with marked emaciation, anorexia and increasing 
anemia She received two transfusions, each consisting of 500 cc of whole blood without any 
effect on her downward course When first seen by me, ehe had been at the hospital for ^ix 
weeks, her status and clinical cour«e being as described The condition of the joints was as 
follows all the joints were painful and tender, the joints of the fingers, wrists, elbows, 
knee*’, ankles, and feet were swollen hot, stiff, and spmdle shaped, with considerable muscular 
atrophy There were^bcginning deformities of the hands, wrists, elbows, and knees, the latter 
being contracted and forming an angle of about 90 degrees with the thighs X ray showed no 
destruction of joints, and the articular surfaces were intact but the spaces between them were 
narrowed A study of the «tool was made, and after eliminating the B coU in a carbonate 
solution, a toxic strain hemolytic streptococcus was isolated A toxoid was prepared, and in 
the meantime treatment was begun with a stock toxoid of a similar streptococcic strain, in 
jcctions being given every other day, beginning with 0 1 c c of 1 100,000 dilution The pain 
and swelling of all the joints began to diminish after the first six injections The contractures 
were gradually released, and the patient regained all joint function after six weeks of treat 
ment, which was intercepted with the autogenous toxoid as soon as it was read} She was out 
of bed and began walking fairly well Her ulcerative colitis improved at the same time to the 
extent that the number of stools were reduced from 18 or 20 to one or two a day, well formed 
She gained considerable weight and was on a full diet when discharged from tJie hospital, 
July 11, 1933 This patient showed tbo most rapid change and marked improvement under 
this form of therapy No other measures were used while this treatment was gi'cn, neither for 
the colitis nor the arthritis 

Case 3 — N B , white, female child, eleven jears old, was admitted to the Pediatric 
Service of the Kings County Hospital on May 2, 1933, with a diagnosis of infectious poly 
arthritis Two months previously she had had an otitis media, and “everal weeks following 
this infection she began to have pains in the elbows and hips and soon after the other 
joints became in\olved At the time of admission to the hospital, the nglit elbow was already 
ankylosed at about an angle of 90 degrees, the patient was on her back with the knees 
apparcntlj aiikjlo«ied, forming an angle of contracture with the thighs of about GO degrees 
She was extremely emaciated, and all her joints were painful and stiff She was trans 
ferred to the neurologic seiaicc as a case of poliomjohtis, but was sent back to pediatrics as 
a ca^e of tuberculosis, and was then referred to orthopedics becau«e of the marked deformities 
Opinions differed from poliomyelitis to tuberculosis, to Still's di«eaeo X ray films showed 
changes in the hips, knees, and elbows which were interpreted as due to an infectious process 
Mantoux (old tuberculin 1 50) was negatue Blood I^assormann was ncgatiie Repeated vag 
inal smears and complement fixation were negative for gonococcus There was a moderate ane 
mia of 50 per cent hemoglobin, 2,080,000 red blood cells, and a leucocytosis of 14,000 with 70 
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Table II 


Edema, Colloidos.motic Peessure of Plasma Proteins and Cholesterol 
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OF 
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133 
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i 
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0 
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7.1 
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0 

36.3 


7.1 

151 

0 

39.1 


7.2 

86 

Average 

IVitli edema 

32.2 

6.3 

124 

IVitliout edema 

39.5 

7.2 

1 123 


In our opinion the most important factor that affects the albumin content 
of plasma in hookworm disease is the state of undernutrition found in the 
majority of cases associated with a constant loss of blood by way of the 
intestinal canal. Those patients without edema and therefore with normal 
values for plasma proteins are well nourislied, although there may be intensive 
intestinal infestation by parasites. When proteins are added in large propor- 
tion to the diet (beef), edema disappears and plasma proteins rise to normal 
level, even without antihelmiuthic treatment. Iron introduced by high meat 
diet in some eases contributes to the reabsorption of edema and in this way 
the patients recover a normal blood picture, according to the studies of W. 
Cruz.is 

Bruckman and Peters^® have shown tliat edema appears in patients with 
malnutrition when serum albumin is below the normal level. Wastage of 
serum proteins is probablj^ the most important feature of such malnutrition. 
In protein-starved rats edema has been observed by Kohman, Pritsch, Mendel 
and Peters and more recently (in low protein diet) by Torbert.^® 

Edema was frequentlj’ observed during the World War due to the lack 
of proteins in diet and low figures in blood plasma were found (Sehittenhelm 
and Schlichts). In beriberi cases one of us®® found low plasma proteins in 
those patients showing edema. With recovery the edema disappears and the 
plasma proteins increase to normal level. 

Cliart 1 shows that proteinemia is also influenced in hookworm anemia by 
treatment and is related to the presence of edema. In two cases a slight fall 
in proteins was observed, probably due to the resorption of edema fluids. 

The determination of cholesterol in jilasma (Bloor and Knudson’s technic) 
shows values situated toward the lower limit admitted for normal standard. 
In Brazil the normal average established by Villela and Silva®^ was 172 mg. 
for both sexes. The average found in 11 cases of hookworm anemia was 124 
mg. per 100 e.c. of plasma. In all eases treated the cholesterol content in- 
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Case 5 — E G, whitC; male, twentj eight jears old, first seen, on the Orthopedic 
SerMce of Dr L'Episcopo at the Ivings County Hospital m Julj, 1933 The historj was as 
follows In 1925, lie began to complain of pains in the joints of his feet and nas treated 
at the New York Mount Sinai Hospital, where at tliat earlj stage Dr Emanuel Libman 
gave a bad prognosis A tonsillectomj was done and he felt improved for about a jear 
during which time he passed the e\amination and joined the U S Army In 1920, he again 
de\eloped pains in the feet, and also in the knees and hips He was admitted to the "U alter 
Reed Hospital and was kept there for twelve montlis In November, 1927, he was readmitted 
to the Walter Reed Hospital on the complaint of pam in the wrists This was a mild attack 
and he impro\ed and was discharged after several weeks In 1930 he was readmitted to the 
Walter Reed Hospital and this time his entire spine was involved in addition to the joints of 
the extremities He was at the hospital for thirteen months and the spine was fixed In 1932, 
he was admitted to the Soldiers’ Home Hospital as a chronic invalid, and was to staj there 
indefinitelj In Julj, 1933, his uncle, a Brooklyn physician, wrote to him and followang the 
communication, the patient asked to be discharged from the Soldiers’ Home Hospital, came to 
Brooklyn, and was admitted to the Kings Countj Hospital for observation and studj Treat 
ment with modified streptococcic toxin was begun at the hospital m July, 1933, and was con 
tinued after he was discharged from the hospital four months later, at first twice weekly 
and after six months, once a week After ten months of treatment ho made remarkable 
progress, and could move his neck, shoulders, hips, and knees much bettor, and had great 
relief from pain and stiffness Occasionally he gets some pains in the back of the neck and 
hips on change of weather, but considering the obvious limitation of therapy m such a patient, 
lus improvement is considered very satisfactory He is still under observation and treat 
ment and is seen at fairly regular intervals His mental state of depre<tsion for many years, 
during which time he frequently talked of suicide, changed completely He made good adjust 
meat, and expressed a desire to study engineering 

Case 0 — M D, white, female, thirty seven years old married, was referred to mo on 
Sept 19, 1933, by tlie late Dr M Bruce Anderson, with the diagnosis of advanced rheumatoid 
arthritis with marked deformities and muscular atrophy of seven years’ duration Tlie history 
in brief was as follows Pam in the joints of the feet began seven years ago, kept on with 
improvement and recurrences for several years and then the joints of the hands became in 
volved A tonsillectomy was done at this time, and she felt improved for about six months 
During this period of improvement she Imd her first baby, and several months following the 
delivery, the pains recurred in the hands and feet Two years after the first delivery 'ilie 
gave birth to a second baby, and following the second delivery, all the joints of the upper 
and lower extremities became involved She was bedridden most of the time, and at best could 
sit in a wheel chair, frequently being unable to feed herself ^\hen «»he was first seen by me 
the hands were deformed with marked atrophy of the intcrossei mu'scles, the wrists were very 
swollen and stiff, the right elbow was contracted at about an angle of 90 degrees the shoulders 
and laps were immobile, the knees were very swollen and partially contracted and the ankles and 
feet were similarly swollen, the left ankle being about twice the size of normal She could not 
walk, and could barely stand up, but not without support Her blood pressure was 140 
systolic and 90 diastolic, red blood cell study showed a moderate anemia, white blood cells 
were 6,200 with 76 per cent polymorphonuclears Dnne examination was negative, blood 
chemistry normal, blood Wassermann and Kahn tests and complement fixation for gonococcus 
were negativ o Her sedimentation time (Liozenmcier) was eighteen minutes A complete 
bacteriologic survey of possible foci of infection was undertaken, and a nonhcmoly'tic 
streptococcus was isolated from her nasopharynx and a smulnr organism from the stool Intra 
dermal tests with these organisms were strongly positive and lasted for a week An autogenous 
toxoid was prepared and treatments were given twice weekly After four months of treatment 
the patient was free from pain, the joints were remarkably improved, she was able to walk and 
to travel on the street car to the office, and two months later, i e six months after treatment 
was begun, she was able to do lier own housework and take care of her family She still re 
turns regularly about once a month for observation, and she feels entirely well 
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SNAKE VENOM (MOCCASIN) IN THE TREATMENT OP EPILEPSY* 


Isidore Pinkeljian, M.D., Chicago, III. 


S TORIES of the alleged freedom from seizui’es of epileptics after having 
been bitten bj" snakes of the adder family ivere followed by enthusiastic 
reports by Spangler of snake venom (crotalin) treatment in epilepsy.^'^ 
Spanglei’® said that not only are the virulence and number of epileptic fits 
favorablj’- influenced bj- crotalin, but the excitability of the nervous system is 
modified and the general health of the patients, their mental faculties and 
metabolism, in every respect, ai’e considerably improved. Anderson’ reported 
the death of a jiatient under crotalin treatment and strongl}’- urged against 
this therap 3 ' on the basis of the bacterial contamination of the venom then in 
use, and its aiitibaeterieidal action. Spangler^ thought that crotalin solution 
was favorable in epilep.sj’- because of its power to decrease the rate of coagula- 
tion of the blood, which he thought was increased in epilepsjL Thom" reported 
unfavorable effects of crotalin treatment and opposed the foundation upon 
which the treatment was based. He found the coagulation rate of the blood 
of epileptics to be within normal limits. 

Of Thom’s 14 cases of epilepsy' on crotalin treatment, one developed hys- 
terical attacks, in 6 the severity and frequencj' of convulsions increased, one, 
a ease of hy'stero-epilepsj' showed improvement, one had a violent local and 
sj'stemic reaction, and there was no change in the rest. In 1926 Fackenheim^ 
reported favorable results following venom treatment in epilepsjL He had 
been treating his patients since 1911® following the reports b}' Spangler. Of 
50 patients he observed improvement in 60 per cent and 40 per cent were free 
of convulsions for tv'elve yeai-s. In a paper published in 1927, Spangler® 
limited the venom treatment to the type of epilepsj' in which there is an 
allergic factor and did not mention his earty theory of the effect of venom 
on the blood coagulation rate. He injected small doses of crotalin solution to 

•From the Department of Nen'ous and Mental Diseases, Northwestern University Medical 
School and the Elgin State Hospital. 
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BLOOD CHEMISTRY IN HOOKWORM ANEMIA^ 


Gilberto G Yillela and J Castro Tcixeiba, Rio de Janeiro, Brazil, S A 


\ /ERY few publications de\oted to the study of blood chemistry in hooh- 
V worm anemia ha\e appeared in tlie literature Protein determinations in 
two cases bj Yadala^ in Italj and fattj acids and total hpids bj Oswaldo de 
Olneiia'’ and J Yillela' in Brazil, are the only known papois dealing ^Mth 
this question It can be said that most of the woilc done in liookwoim disease 
IS dedicated to hematologic studies The chemical aspects, uith tlie e\ception 
of hemoglobin, haie not jet been consideied However, clinical studies have 
called attention to some disturbances like edema and uiidernutiition with 
which chemical changes should be correlated 

In 1929 we published our first report on the blood chemistiy of liookuorm 
anemia^ Calcium, potassium chlorides, cholesterol and 'ilKah reseivc were 
then studied Calcium determinations shoued normal \ nines (8 0 to 10 8 mg 
per 100 c c ) and potassium slight lower average (16 3 to 20 30 mg per 100 c c ) 
than normal, piobnblj caused bj the decreased number of led coipuscles 
Cholesterol was onij ln^estIgated in a few cases and neailj normal figures 
uere found, Blooi Sackett’s technic being employed 

The most inteiestmg fact then obseived dealt the maiked fall in the 
total seium protein In a subsequent paper^ (1930) this question was lein 
%estigated and Howe^s technic was adopted foi the deteimmation of the 
albumin and globulin fractions and a giavimetnc one for fibiinogeii These 
analyses showed that the fall in proteins prevjouslj obseiwed uas due to a 
decrease in the albumin fraction, the globulin being unaffected oi sliglitlj 
increased This fact uas afteiuard confirmed bj F Ribeno’’ in Biazil (1931) 
and by Eerkens® (1932) in Ja'va 

In the present paper the chemical changes lu blood plasma of patients uith 
liookwoim anemia are shoun and a suggested coi relation between these 
changes and edema production are gi\en 

Noimal \alucs for plasma proteins varied fiom 7 0 to 8 8 gm per 100 c c 
(Rowe, Hammaisten, Patein, M'vers Epstein, Sahesen, Codounis Wiener and 
Wienei^®) Oui noimal ^alues obtained in picabsorptne conditions ha\e 
shown an a'veiage of 7 82 gm (7 0 to 7 9) Houcks technic uas emplojed in 
all cases foi protein fi actions and Chandler's was cinplojed foi fibiinogen '' 
Liiidei Lundsgaaid and Van Sljke'^ repoited 3 4 gm for tlie albumin and 
2 3 to 2 9 foi the globulin fiaction of blood plasma Our findings 'vaiied fiom 
44 to 60 gm (a\eiagc 51) for the albuimii and 1 8 to 2 8 gm (a%eiagc 24 
gm ) for the globulin 

•BYom the Osw-allo Cruz Institute 
Received for publication Jta> 1? 1936 
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patients were considerably more irritable when under venom treatment than 
during anj^ other period. The severity and frequency of the seizures after 
discontinuing the injections of venom, both during luminal treatment and 
under no treatment, corresiionded to the observations made during similar 
periods before the venom was administered. 

The injections of snake venom caused local reactions in the form of 
erythema and swelling which subsided after cold applications. 

Table I 


PA- 

TIENT 

AGE AT 

ONSET 

(YEARS) 

PRES- 

ENT 

AGE 

FREQUENCY OF 
SEIZURES DUR- 
ING NO TREAT- 
MENT PERIOD 
(per WEEK) 

FREQUENCY OF 
SEIZURES DURING 
luminal treat- 
ment 

! (PEP. WEEK, UN- 
LESS OTHERWISE 
[ STATED) 

FREQUENCY OF 
SEIZURES DURING 

TREATMENT WITH 

1 SNAIvE VENOM 
(MOCCASIN) 

(PER WEEK) 

HIGHEST 
EOSINOPHILIC 
RESPONSE IN 

PER CENT 

H. S. 

14 

42 

4 

2 per month 

5 

8 

E.E. 

9 

30 

2 

0 

5 1 

7 

G. H. 

9 

32 

1 

2 per month 

o 

O 1 

6 

J. E. 

12 

35 

4 

1 

6 

S 

E. H. 

8 

21 

G 

1 

8 

15 

L. K. 

16 

25 

5 

1 

7 

6 

M. T. 

9 

34 

o 

0 

4 

O 

»J 

F. G. 

22 

28 

1 

1 per month 

8 

8 


COMMENT 

It became obvious after nine weeks of treatment that snake venom therapy 
is of no value in institutional epilepsy. Instead of inducing a refractory state 
toward convulsive seizures in patients with epilepsy, it probably renders them 
more susceptible to fits. This is in agreement with the findings of Thom® and 
contradicts the reports of Spangler and others. Although this experiment ivas 
done on institutional epileptics who probably have organic brain changes, 
nevertheless it may be deduced that the venom does not render a patient 
refractory to a convulsive seizure viewed as a symptom. The reactivity of 
the patients to venom injections was well marked as shown by the local reac- 
tion as well as the definite response in eosinophilia. There was no correlation 
between the percentage eosinophilia and the effect of the venom on the fre- 
qiienc}^ of seizures. 

SUMMARY 

Eight institutional epileptics were treated for nine weeks ivitli snake 
venom (moccasin). Injections of a 1:3000 venom solution were given, begin- 
ning with an initial dose of 0.2 e.c. and increasing by 0.2 e.c. until a dose of 
1.0 c.c. was reached. The injections were given twice a week until the maxi- 
mum dose was reached, when they were administered at weekly inteiwals. The 
course of treatment lasted nine weeks. A local reaction in the form of eiythema 
and swelling at the site of injection, and a general reaction eiddenced by an 
eosinophilia were observed. The frequency and severity of the seizures ivere 
compared during the periods of no treatment, during luminal therapy and 
during the administration of venom. During the administration of venom the 
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mm, are in opposition to hjdiostatie piessuie of capillaiies, edema appealing 
when the colloidosmotic pressiue of piotem (oi “oncotic piessuie’^ of Schade 
and Claussen) falls belo^^ a gi\en limit 

The clinical and plnsiologie studies of Epstein, Leiter, Dan on and Hopper 
coiifiimed biilliantlj the theoi> pioposed fiist by Stalling and de-veloped 
aften\aid bj Go\aeits 

We suppose in oiii cases of hoolxuoim anemia that edema appeals conse 
quently to a lou oncotic piessiire due to the maiked deciease in the albumin 
fraction The calculation faj means of Go^aelts' factois gnes us Ion figures 
for the colloidosmotic piessuie A conelation between the lattei and the 
piesence of edema is shoun in Table 11 



Cliart 1 — Plasma proteins, during tJcatnient 


In malnutiitional and cachetic edema low figiues foi plasma pioteins and 
the lelation behveen the natuie of edema and In popioteiucmia aie fiequenth 
shown as lepoited hj main authois (lunch and Neumann, Koliinaii, I^fa^er, 
Fntscli, Jlcndel and Peteis, Bnickman, D'Esopo and PetciV^ 

In hoolnioim anemia a lijponutiitional state is commoiilj found and 
edema can be attiibuted to the decrease lu pHsma pioteins Accoiding to 
Hoseheowitz' thiee diffoient Kinds of disoiders maj be lesponsiblc for lijpo 
proteineinia loss of pioteins (b\ kidne\, digestne tube, hemonliages), in- 
sufficient pioductioii and diet pooi in piotcms In nephrosis and nephritis the 
wastage of proteins is due to their loss m uriue On the other hand, in hook- 
^\o^m disease albununnna is slight and the decrease in plasma proteins cannot 
be attributed to this cause 



DURATION OP IJUIUNITY FOLLOWING DIPHTHERIA PROPHYLAXIS'* 


P. G. Jokes, Indianapolis, Ind. 


I N 1913, Beliriiig'^ demonstrated that the injection of a properlj' balanced 
mixture of diphtheria toxin-antitoxin in man ivould produce no hax’infiil 
effects and yet produce an antitoxic immuiiit.y to diphtheria. Since that time 
efforts have been made, with more or le.ss success, to prepare products that 
■would engender a better and more lasting immunity. 

In 1923, Glennj’, Allen and Hopkins- proposed that formalinized toxin, 
or toxoid, be used in human immunization and in 1924 RamoiP of the Pasteur 
Institute perfected such a preparation which, when treated with formalin and 
heat, complete^' lost its toxicity but still retained its flocculating and anti- 
genic qualities. It was found to be much more stable than toxin-antitoxin, hav- 
ing greater resistance to heat and demonstrating no apparent change from freez- 
ing. One of its chief appeals ivas that it contained no animal serum, thus 
avoiding any possibility of serum sensitization following its administration. 

Prom information available two doses of toxoid appear to he from 20 to 
30 per cent more effective than three doses of toxin-antitoxin, and the immu- 
nity is produced much more rapidIjL 

In 1926, Glennj', Pope, Waddington and Wallace'* showed that the anti- 
genic value of diphtheria toxoid was improved by the addition of aluminum 
potassium sulphate and in 1931, Park and Schroder® used alum toxoid for 
immunization of children with verj' satisfactory results. 

In 1932, Wells, Graham and Havens® described the complete precipitation 
of diphtheria toxoid with alum following the method of Glenny and Barr." 

A single injection of the alum preciiiitate tested in guinea pigs produced 
such a high degree of immunity that the observations were extended to the 
effects of a single injection in children. 

In later publications. Havens and Gill,® Graham, Murphree, and Gill,® 
IMcGinnes, Stehbins and McCoy,*® JIcGinnes, Stebbins, and Hart,** Massey,*® 
Baker and GilP® and othei’s reported on thousands of cases in which a high 
rapid immunity was produced by one dose of alum precipitated toxoid. 

Park** introduced it in the New York City Public Schools in 1934, and 
found that one dose conferred immunity in 95 per cent of susceptible children. 

Keller and Leathers*® state that results following immunization with a 
single dose of alum precipitated toxoid compare favorabty with those obtained 
after two doses of toxoid and ai'e much better than those after three doses of 
toxin-antitoxin mixture. 

•Prom Tlie Lilly Research Laboratories. 

Received for imblication. May 26, 1936. 
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creased and attained noimal levels The hjpoeliolesterolemia obser\ed in this 
disease seems to be leJated to a diet pooi m cliolesteiol In i^ell iiouiished 
cases liighei ^ allies are found 

Man and Gildea (in 10 malnomislied patients who weie followed foi some 
time) found that the cholestciol of plasma ^alled with the state of nutrition 
Values below noimal woie found in the majoiitj of cases studied and are 
usually present togethei with h 3 popioteiiieinia““ 

The kidnej injuiies obseiied in hookwoim disease and belonging to a 
fattj nepliiosis (Ashfoid and Igaianiesh) aie not of the same kind as in lipoid 
iiepluosis and haie no influence on the lenal function Hj^pocholesteroleniia 
and hjpopioteinemia aie produced b^ a nialmitntional state and aie not 

I elated to lenal disordei 

CONCLUSIONS 

1 In liookwoim anemia with edema low \ allies foi plasma proteins are 
fieqiiently found 

2 Hjpoproteinemia is due to the dcciease in the albumin fiaction onlj, 
the globulin being unaffected oi shghtlj increased 

3 Oiu obseivations suggest that the decrease in plasma albumin must be 
due to a lack of piotem in the diet and to the state of underiiutiition fre 
quently found 

4 Edema in liookwoim disease seems to be caused bj the deciease in the 
colloidosmotie piessure of blood proteins consequent to the fall in its albumin 
content It seems to be piodueed h\ a mechanism similai to tlie edema ob 
ser\ed in cases of malnutrition 

5 Low \ahies foi cholesterolemia wexe found and are attiibuted to a diet 
pool in cliolesteiol 

6 Tieatmeiit associated with iich piotein diet laises the protein content 
of plasma and theiefoie contributes to the disappeaiance of edema 
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now possible to assert that immunization with toxoid precipitate is a simplified 
means of fightiiijr diphtheria, and that in his experience it confers as great a 
protection as that produced by the Kamon toxoid. 

Recently a pamphlet was distributed on the Detailed Btndy on Diphtheria 
Immunization With Ahim Precipitated Toxoid by H. H. Pausing, Health Com- 
missioner of Montgomery County, Da 5 'ton, Ohio, and E. R. Shaffer.^® One 
group of 462 children, giTen one dose of 1 c.e. of alum precipitated toxoid, 
and re-Sehicked twenty-eight daj^s later, showed 388 or 84 per cent negative. 
The 74 Schick-positive ehildi-en were retested after sixty days and seven were 
negative, giving a total of 85.5 per cent negative. 

A second group of 495 Schick-positive children were given a single dose 
of alum precipitated toxoid. Approximately sixty days later 445 of these were 
re-Schieked and 363 or 86 per cent were found negative. 

A third group consisted of children from the two groups, all of whom 
were Schick-negative twenty-eight or sixty days following administration of 
one dose of alum precipitated toxoid. 

Of this group 549 were again Sehick-tested two years after their toxoid 
vaccination and of these 317 or 57.8 per cent had reverted to Schick-positive, 

The children who were Schick-positive sixty days after their original dose 
of toxoid were given a second injection. Of this group 105 were Schick-tested 
two years later and 43 or 40 per cent had reverted to Seliiek-positive. 


Table ni 

SuMMAnv From Paxsixg and Shaffer’s Pa-icphlet 



ALUM 

NUMBER 

1 srnwK TEST after sixty days 


Tosoro 

CHILDREN 

NUMBER 

SCHICK NEGATIVE 

A 

1 c.c. 

468 

462 

S5.5% ” 


1 c.c. 

495 

445 

86.0% 





SCHICK POSITIVE 

C 

After two years 

549 

57.8% 


(Two doses toxoid) 

1 105 

40.0% 


Pausing and Shaffer conclude that the evidence obtained indicates that at 
least three doses of any diphtheria antigen of choice are required to establish 
a reasonable degree of permanency. 

The object of this paper is to report on the results offered in a small series 
of our own. A large institution in the state of Indiana with approximately 
500 cliildren between the ages of seven and twenty, and 100 adults (teachers, 
supervisors, kitchen help, laundry, etc.) had been having numerous cases of 
diphtheria each winter. In 1928 they had a particularly severe epidemic and 
our aid was requested. 

Dr. E. 6. Stewart and Jones Schick-tested and made throat cultures of every 
one in the institution. All the Schiek-positives were made Schick-negatives 
by administration of toxin-antitoxin mixture. 

Bach year since that time (ivith the exception of 1933) all of the new 
inmates were Sehick-tested and Schiek-positives, treated with some form of 
diphtheria immunizing agent, and re-Schicked to prove establishment of im- 
munity. Since none of them had been re-Schicked for a considerable period 
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induce a decieased state of alleigy or nonspecific desensitization He limited 
tlie usefulness of \enom to those cases in nliich the patients react to the in 
jeetions %vith an inciease in eosinophile cells The eosinophiha following 
\enoin injections is said to be an indication of the leactive poi\er of the 
individual, and in cases in nhich there is no eosinophilic response impiovement 
IS not to be expected Fitzsimmons^® in 1929 repoited successful lesults in 
epileptics treated nith a mixtuie of Neiioins distiibuted under the name of 
“^eneIle 

The favorable lesnlts leported from the use of snake venom in epilepsy 
and the a\ailabilit-s of a carefulh piepaied and standaidized snalte \enoin 
(Moccasin ^lulfoid) has led me to institute this treatment in a gioup of 
epileptics at the Elgin State Hospital Moccasin snake lenom has been used 
with favoiable results in some liemoirhagic conditions'^ There is no dis- 
tinguishable difference in tlie plnsiologic action of the \enora of the water 
moccasin from that of the lattlesnake 

PPOCEDORD 

Eight patients v ith fiequent epileptic seizin es weie selected foi this tUcia 
peutic iu\estigation At this point it is appiopuatc to mention that institu 
tional epileptics differ from extramuial epileptics, not onlv m the fact that 
the fomei show mental deteuoratiou but also in that the^ ha^e oiganic 
changes in the biain Although epileptics in Elgin aie not classified nith the 
organic brain disease gioup, it is a common expeiience here to find gioss brain 
changes at autopsj, such as maiked dilatation of the \6ntiicles 

A studj made of the lecords of these patients ns to then pievious 
fiequenci of coniulsions undei liiimnal therap> and iihcn leceiMiig no tieat 
meiit Moieo'ier, tliej weie obsel^ed for a week without tieatinent befoie 
instituting leiiom theiapj Snake lonom solution (Moccasin Mnlfoid) 1 3000 
uas used The initial dose uas 02 cc injected intiadeimallj in the uppei 
arm The succeeding doses weie iiici eased bj 02 cc until the maximum dose 
of 1 0 cc was reached The injections ucre gi\en twice a ueek, and after 
a dose of 1 0 c c -nas reached, the injections weie gi-ven at veeklj inteivals 
I was guided bj the eosinophilic lesponse as to t!ie time of the injection, the 
\enom having been administered when the eosiuophilia subsided The therapy 
was continued foi nine ueeks An attempt uas made to discontinue luminal 
and keep the patients on lenoin alone, but it uas found that the frequencj 
and severitj of the con^ulsIons iiici eased to an alaiming extent, the patients 
sustaining numeious injuries duiiiig the seizuics It was deemed advisable, 
therefoie, to include 1 ss gi of lumiml, bid in the treatment However, 
the patients weie given venom alone, luminal having been omitted foi a week 
at a lime in the beginning, middle, and toward the end of the nine week period 
of treatment The definitelj unfavorable effects of the venom made it ad 
visable to discontinue this foini of treatment aftei nine weeks Thej were 
again placed on hiininal theiapv for two weeks and weie then obseived for a 
week undei no tieatinent whatcvci The lesults aie suminaiized in Table I 
The sciziues were moie severe and moie fiequent during the venom 
therapy period than on luminal or during the peiiod of no treatment The 
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Thirteen untreated children who ivere Schick-negative during October, 
1934. are still negative sixteen months later. At this time (February, 1936) 
70 new students have been Schick-tested. Twenty are positive and will be 
inoculated with one injection of alum precipitated toxoid. 


Table IV 

Eeversion of Schick Negatives Over a Period of Eight Years 



POSITIVE 1 

TOTAL 

PER CENT 
REVERSION 

8 years previously — 

Immunized with toxin-antitoxin mixture 

6 

121 

5.0 

No history of prerious immunization 

3 

13 

23.0 

6 years previously — 

Immunized ivith toxoid 

3 

21 

14.3 

4 and 5 years previously — 

Immunized with toxoid 

4 

58 

6.8 

No history of previous immunization 

0 

21 

0.0 

16 to 24 months previously — 

Immunized with alum toxoid 

1 1 

49 

2.0 

No history of previous immunization 

1 0 

26 

0.0 


In this series of approximately 428 children a Schick control test was 
made along with the Schick test. 

It is interesting to note that 47 or 11 per cent gave positive pseudoreac- 
tions. Of these, 10 were positive-combined and 37 were negative Schick. 

In subgrouping these 47 we find : 

18 liad no record of previous injections of toxoid or toxin-antitoxin. 

22 had been inoculated with toxin-antitoxin mixture. 

2 had been inoculated with lo.xoid. 

5 had been treated with ointment. 

While 11 per cent of the whole group gave pseudoreactions, all of those 
who reacted were over thirteen years of age. This ivould indicate the impor- 
tance of a Schick control test in all individuals over twelve or thirteen years 
of age. 

CONCLUSIONS 

While the number of retests are small, the result would agree with those 
of Gill, and McGinnes, Stebbins and Hart, and Farago, indicating that alum 
precipitated toxoid is a better immunizing agent than toxoid; and toxoid, in 
turn, is better than toxin-antitoxin mixture and that this immunity is just as 
lasting after alum precipitated toxoid. 
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frequency and se^e^lt^ of the seizin cs nere greater than during the other 
peiiods and the patients uoie moie initiible Theie uas no correlation be- 
tween the seuuies and the eosniophilit lespoiise 

It IS concluded that lenoin thciapj not only does not induce a lefractorj' 
state to coiiMiIsne seizuies in institutional epileptics but maj lender them 
moie susceptible to seizuies Although this conclusion is based on experience 
with institutional epileptics, it piobablj is also applicable to extiamnral 
epilepsj, \ lew nig the comnlsive seizuies as a sjmptom 
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be lipoidal in nature and probably is not thoroughly wet by the blood plasma. 
The fact that ei-ythroeytes do not adhere in the normal blood stream indicates 
that the surface tension elfeet is not very pronounced, since corpuscles fre- 
quently come in contact with others. 

The forces due to surface tension, when they operate on tivo erythroej'tes 
already in contact, undoubtedly do have a tendency to place them face to 
face ; this is the position of least overall surface.- But if a pile of corpuscles 
has already formed in rouleau, it would be anticipated that a considerable 
proportion of future additions to the pile would become attached to the sides 
if the contacts were entirely adventitious. Observation shows that this rarely 
happens. It is aceordinglj' apparent that a force operates within the liquid 
to place the free erythrocytes on the ends of the rouleau piles which are 
already formed. 

Erythrocytes are only about 5 per cent lieavier than the blood plasma 
which they displace. Their movements aecordingl.y respond to very delicate 
forces; they are like feathers floating in air. Also, the eiytliroejdes compose 
about one-fourth of the volume of the blood, and they are accordingly rela- 
tively numerous and onl 3 " slightlj'^ separated from one another. 

The formation of the rouleaux appears ordinarilj' to take place just as 
the cover glass settles into position before the blood coagulates. The placing 
of the cover glass on the drop of blood causes a relative!}^ strong current of 
blood to flow. The piling of red blood corpuscles into rouleau formation maj' 
be greatlj’’ increased bi’ pumping the blood back and forth under the cover 
glass by means of intermittent pressure, such as could be exerted with a pencil 
point. Streams of the viscous plasma pass about the corpuscles whenever the 
conditions of movement are changed or reversed, because of the greater inertia 
of the corpuscles ndiieli are slighth' heavier than is the plasma. Ilydro- 
d.vnamic reasoning indicates that the distribution of the velocity of the moving 
plasma is a maximum halfwaj' between the plates. Further, and particularly 
important, the corpuscles which are immersed in the moving liquid tend to 
oceupj’^ the center of the stream and assume a position of maximum stability, 
which is M'ith their plane surfaces at right angles to the stream flow, i.e., with 
their axes of S}’mmetr}'' parallel to the stream flow. This is the condition of 
maximum stabilitj^ as was shown bj' the phj'sicist Lord Raj’leigh who mathe- 
matiealty analj-zed the conditions of flow about a disk in a stream of viscous 
fluid. He showed that the internal friction of the fluid as it flows around the 
edges of the disk causes a couple to be set up. The torque exerted bj" the 
couple places the plane of the disk at right angles to the stream flow. All the 
discoid corpuscles tend to do this and aecordinglt'^ there is an orderlj”' proces- 
sion of them with their broad sides parallel; and if they come together at all, 
it is alwaj's in this broadside-parallel fashion. The relative motion between 
the corpuscles and the plasma is such that the resistance of the flow of the 
liquid about the erythrocytes is decreased after the rouleaux have formed. 
These are then the causes which set up the formation of rouleaux. Hydrody- 
namic forces operate to bring the coi’puscles together with their faces 
parallel and the forces of surface tension complete the positioning of the 
corpuscles and hold them together. 
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DURATION OP IMMUNITY 

On the basis of guinea pig experiments, earned on foi a long peiiod of 
time, it -was presumed that in human subjects an immunit-v equal to or supenoi 
to that obtained -with regulai toxoid could be obtained A\ith alum piecipitated 
toxoid 

Gill, quoted by "VValkei,^® lepoited that in a retest of fortj of his original 
group of children made tuo jeais later, theie uas one that gaAe a slightlj 
positive reaction, all the rest weie negative All of these children ueie 
stiongly Schick positive befoie receiving the alum piecipitated toxoid, and all 
had reacted negatively aftei injection 

McGinnes, Stehbins, and Hait'^ icported on the duiability of immunilj 
produced bj one dose of alum piecipitated toxoid at the end of one jeai 
(Table I) 

Table I 

T^BrE FFOii McGiisNES, Stebbiss, \M> Haft 
Am J Pub He'ilth 24 1141, 1934 


REVERSION OF SCHICK NEGATIVES IN ONE YEA^ 



POSITIVE 

1 TOTAL 

PEP CENT 
SHOWING 
REVERSION 

Ongiuallj Schick negatuc 

With no history of previous imniumz'ition 

36 


65 

Originally SchicK negative 

With history of previous iramumzation 

24 1 

519 

46 

Onginallj Schick positive 

Eendered Scluck negative by Park's toxoid 

10 

225 

44 

Originally Schick positive 

Bendered Scluck negative by alum ppt toxoid 

19 

342 

56 


89 

1 636 

, 


Their conclusion is that theie is not a sigmficantl} gieatei reversion to 
the Schick positiv e state iii ludividuals rendered Schick negative bv alum 
precipitated toxoid than in (Schick negative) individuals lendered Schick 
negative by natural causes or following othei diphtheua immunizing agents 
Faiago^"^ conducted some experiments m Hungarj with a single dose of 
alum precipitated toxoid Of a gioup of 2,652, 93 3 per cent vveie Schick 
negative after two months One jear latei 2,379 of this same gioiip were 
again Schick tested and 93 7 per cent weie negative 


Table II 

SuMMAFizEP Table op Faraco’s Paper 
F Farag6 Am J Hjg 22 49o, 3935 


IMMLNIZED SCHICK 

IMMUNIZING 

POSE 

LI UNITS 

1 PESULTS OF SECOND AND THIRD SCHICK TESTS 

Clin BREN 

1 AFTEI TWO MONTHS 

t AFTFr ONE AEVR 

AGl 

\ears 

NUMBEP 

NUMBEP 

PRESENT 

SCHICK 

NEGATIVE 

NUMBEP 1 

PPESENT 

scincK 

NEC ATIVE 

2 12 

4,297 

14 4 to 29 4 

2,652 

93 37o 

2 379 



Farago states tint the total numbei of cliildron m Hungarj immunized 
with toxoid piccipitate, up to the end of 1934, was about 60,000, that it is 











HUMAN INFECTION WITH MONILIA*' 


Report of a Case 'With Cultural Data 


Sam H. Black, M.D., and Bernice E. Eddy, Ph.D., Carville, La. 


P ATHOLOGIC processes in the human body associated with monilia are not 
rare, but the unusual lesions produced in this case are of interest because 
of the confusing similarity which caused diagnoses of syphilis, tuberculosis, and 
leprosy to be made before the true causative organism was found. The closed 
subcutaneous and the open pulmonar3’ le.sions in this ease afforded an^unusual 
opportunity for cultural studies. 

E. B., a colored male, aged forty-one year.s, was admitted to the National Leprosarium, 
July 12, 1934, with a diagnosis of leprosy which could not he confirmed; therefore a study of 
his case was begun. 

The patient was born in Virginia but had spent most of his life in Ohio. His occupations 
had been chiefly manual labor. Tlie previous and family histories were not remarkable. 

Previous Illnesses; Chickenpox at the age of four years with good recovery. Smallpox 
at the age of sixteen with good recovery. 

About 1920 a tumor appeared on the upper lid of the left eye about the size of the end 
of the small finger. About two weeks after this was aspirated with a sjTinge, a burning of 
the eye was noticed, and at this time the patient noticed his vision was beginning to be blurred. 
A discharge continued from the eye and in spite of medical treatment the vision continued to 
be blurred and the eye went totally blind about 1930. At the present time the vision of the 
right eye is periodically blurred. The patient gave a history of having had double pneumonia 
in 1924 with poor recovery. The patient said he had never felt well after the attack and had 
retained a residual cough. Slight improvement was noted following a period of rest. During 
this attack of pneumonia the patient lost 23 pounds of weight, some of which was regained 
but he was unable to hold it. He has not gained enough strength since to do manual labor. 
Several years ago the patient said he had night sweats for about one week but had not been 
troubled with them since. 

In 1924, the patient stated that soft subcutaneous tumors appeared on the anterior 
surfaces of both wrists, which had gradually enlarged. In 1930 small raised nodules ap- 
peared in the skin of the face, one at a time. This same year one of these nodules was re- 
moved surgically and shortly afterAvard several appeared within the same area. These lesions 
har-e remained practically the same until the present time. 

In 1927, the patient gives a history of mashing his right index finger rvith a wrench 
and crushing the bone. Eecovery AA'as fairly good. Three years later the finger became swollen 
and reddened at this place. No pain was associated with the swelling at any time. It has 
persisted and gradually become shortened. 

The patient gives a history of having had gonorrhea at the age of eighteen years and a 
“haircut ’’ on the penis in 1918 but denied secondary manifestations of syphilis. 

•From the National Leprosarium. 

Received for publication. June 12, 1936. 

Rublished with the permission of the Surgeon General, U. S. Public Health Service. 
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of time the opinion was held, after leading Pausing and Shaffei ’s papei, that 
tins would be desiiable to see nluit information on the deielopnient of imniu 
nitj they yould yield 

Of the gioup of cluldien who leeened tOMii aiitito\in in 1928, 121 yeie 
still in the institution (1936) These i\ere ic Schicked and 0 indnidmls or 5 per 
cent yeie again posituc 

Of 13 ehildien nho neie SehieJr negative in 1928 and nho weie not gnen 
any toxin antitoxin, 3 indniduals oi 23 pei cent weie positive 

In 1929, sc\eial lepoits ncic published on the pioduction of immimit\ to 
diphthern hi inunction of the to\jn antitoxin in a linolin oi jell^ b^se 

A niimbei of Schiek positive children nere gnen five iminetions in a 
lanolm base The lesponse nas weak Three months later five inoie iiiiinc 
tions in a jell;j base neie applied Through an o-\eisight a le Schick vas not 
made Thiih fi\e of these cluldien aie still in tlie institution and neie Schick 
tested Fifteen oi 43 pei cent neie still positnc 

During 1930, 1931 and 1932 all Schick positne children weie nnde Schick 
uegatne with diphthena toxoid Of those leinaining 

21 froiu 19 0 3 or I'l per cent were ngnm positive 
28 from 1931 2 or 71 per cent were again positive 
30 from 1932 2 or 0 7 per cent wore again po^'itire 

Ten childien fiom 1931 and eleven fiom 1932 vho wcie negative at that 
tune and leceued no toxoid, are still negative 

In 1934 we staited giving alum precipitated toxoid, 18 neie still m the 
institution and after tuo ;^eais all aie Schick negative 

Thiitcen uho neie negative in tins jear and received no tieatment aie 
fatill negative 

In Octobei, 1934 we again used ahim piecipitated toxoid on the neu pupils 
who v^eie Schick positne Fortj four children were tested and 31 v^eie found 
to be Schick positive These neie divided into two gi oups 16 ueie given 
one dose of 0 0 ce eont'immg 25 hf units The romaming 15 wcio given one 
dose of 0 5 c c contammg 15 Lf units 

These cluldien vieie again tested fmii weeks iftii the ahiin toxoid Of 
the childicn icceiving 25 hf units liio oi 225 pei cent ucie still Seluek 
posituc of those icceuing 15 hi units 3 oi 20 pei cent weic still Seluek 
positive 

All of these cluldien weie again tested this jeai (sixteen months aftei 
one moeetion of alum piecipitated toxoid) Two weie found to be Schiek 
positive One of these was a child who was Schiek positive last veai ou letest 
aftti icccuing 15 Lf units and therefore is not a ic\cvsion The othci four 
ehildicn who weie still Schick positne foiu weeks aftei the mjectioii of the 
alum toxoid aie now Schick negative 

Tlie otiiei positive reaction was a slight icaction, 13 mm in diainctoi, in 
a child who leceued 25 Lf units and was Schick negative foiu weeks after 
inoculation 
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A few firm subcutaneous nodules not over 1 cm. in diameter could be felt on the anterior 
surface of the left forearm. There was a small scar on the glans penis. A right inguinal 
hernia was present. Tlie left e_vc was blind and the conjunctiva of the right eye was reddened. 
The heart was very rapid on slight exertion. Both lungs showed bronchovesicular breathing 
throughout. No rales could be heard. The physical examination was otherwise negative. 

X-ray Examination: Lungs: Both showed dense shadows at the roots and shadows 
characteristic of fibrosis extending to the periphery involving all lobes. The picture was not 
unlike that of chronic tuberculosis. Hands: The distal and middle phalanges of the index 
finger of the right hand showed advanced absorption of the bone with only a slight amount 
remaining. The end of the proximal phalanx of this same finger showed osteoporosis and 
erosion. There was a slight amount of erosion of the middle phalanx of the middle linger. 
Similar changes were present in the middle and ring fingers of the left hand. 

Laboratory Examinations: Urinalyses were negative except for a few granular casts. 
The blood counts were not' remarkable. Kolmer-Wassermann tests were 4-plus and the Kahn 
test was 4-plus. 



Fig. 1'. — Pliotomlcrograpli of a nodule on the face, showing an area of round cell infiltration 
with a foreign body giant cell around a sweat gland (low porver). 

The sputum and nodules on the face were searched numerous times for acid-fast bacilli 
but none were found. Concentrated specimens of sputum were negative for acid-fast bacilli 
as were guinea pig inoculations and cultures on Petroff ’s medium. The sputum was purulent 
in character and blood streaked. 

AVhile searching the sputum for acid-fast bacilli frequent yeastlike organisms were seen in 
the smears. These cells were found to be a constant finding. A similar organism was then 
found in smears prepared from the papules of the face. One of the soft subcutaneous tumors 
of the wrist was removed and a similar organism was found to be present. This tumor con- 
sisted of a rather soft lobulated mass 2 cm. in greatest diameter, graj-ish yellow in color, 
very moist but containing no pus. Cultures of the yeastlike organism were obtained on 
Sabouraud 's medium from the sputum and the tumor from the wrist and will be described in 
detail. Dark-field examinations of the sputum for spirochetes were negative in each instance. 

Histologic sections prepared from the tumor removed from the wrist showed myxomatous 
tjpe tissue composed of spindle cells and very loose fibrils with spaces between them. Inter- 
spersed with these fibrils were areas of scanty infiltration by lymphocytes and a few monocytes. 
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ROULEAU FORMATION** 


Ro\ Keoerreis, M D , Oak Park, III 


I T SEEMS that louleau foimatioii uas tiist noted b 3 “Oi Thomas Hodgkin 
and Joseph Jackson Listei m 1827 Both of these names aie known in 
medicine J J Listci was the father of the late Lord Lister, who introduced 
aseptic surgeij, and Thomas Hodgkin first described the disease which bears 
his name “To those obsei^eis the micioseope ie\ealed the fact that if a 
miiuite drop of imman blood is placed between two plates of glass, the red 
corpuscles applj' themselves to each otlier by then coneaxe siu faces m such a 
manuei as to foini long cyliiidueal masses which lesemble piles of coins and 
that leij frequently those piles aie so aiianged as to foim with each other a 
complete netwoik of louleaux with cleai intenening spaces occupied by 
liquoi sanguinales 

It is CMdent that some foice must opciate to bung the corpuscles together 
and that the same foice or an entnely diffeient set of foices must complete 
and maintain the louIeau foiniation aftei contact between corpuscles has once 
been made The last pait of the suggested analysis has ieeei%ed considerable 
attention but no evplanatiou oi suggestion has been found in the literature as 
to the causation of the bringing togetliei foice, except foi laguo refei cnees 
to the existence of a foice of attiactioa and the analysis of chance encounters 
Surface tension, adhesion, cohesion, and similai physical agencies opeiate 
onh as contact is made and c\eit no appicciable force between discrete par- 
ticles suspended in a liquid The outer surface of an ciythiocyte appeals to 
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capsule around the parent cell and a thinner one around the budding cells. The cells stained 
very irregularly, some showing many dark staining granules or masses and some almost un- 
stained. 

In cultures on Sahouraud’s or dextrose tartaric acid agar, the growth was luxuriant, 
pearly white, moist, smooth, and rounded in outline. As the culture became older, there was a 
tendency for it to become dry, wrinkled, and slightly cream colored. After the organism had 
been isolated for several months, filaments were seen projecting from the undersurface of 
the colony into the media in cultures a week or more old. No aerial mjcelium was produced. 
The original cultures made from the patient required about three days at 37° C. to develop. 
Later the organism grew luxuriantlj' in twenty-four hours at 37° C. 

Microscopically, the cells in young cultures looked much as they did in tissue; the ma- 
jority were oval or rounded, about S microns in diameter, giring off smaller budding forms. 
They varied in size depending to some extent on the moisture of the culture. Usually there 
was only one bud to a cell but as many as three or four were sometimes seen. 



In older cultures, on some media more than others, septate mycelia were seen giving off 
lateral branches and buds and terminal buds. Very occasionally terminal chlamydospores were 
seen. Budding cells predominated even in smears from old cultures. 

The structure of the cells could be best seen in preparations mounted in 3 per cent 
sodium hydroxide solution. The rounded or oral cells appeared as tj’pieal yeast cells. The 
cells were surrounded by a thick capsule and the budding cell by a thinner one. Vacuoles were 
numerous in most of the cells. 

Preparations stained with 1 per cent neutral red showed the red dancing body and pink 
granules of typical jeast cells. Fat in the vacuoles was demonstrated by staining with Sudan 
TTT. The organism was gram positire when stained by Gram’s method, and some cells contained 
granules more intensely stained than the rest of the cell. .Some cells were .stained reddish 
brown with Gram’s iodine, others were almost unstained. 

A small irregular nucleus usually at one side of the cell could be seen when the or- 
ganism was stained by Mallory’s chloride of iron hematoxylin method. 


KEGERREIS ROULFATJ TORMATION 
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Kicliaid Nouis fiom ^^llom a pieMOws paiagiaph A\as quoted pioduced 
the phenomenon of lonlean fonnition in 1868 \Mtli uatei and weighted cork 
disks, ■\^hlLh had been puaffined The authoi Ins used disks 8 nun in diam 
etei and about 1 mm tJutk made of caiiots to stndj tJjo phuiomenou 
Rouleaux weie piodnced bj plaiing a goodh numbei of these disks in about 
a centimeter of koiosene in a flat bottomed dish and gently shaking them In 
such expel imentntion it is leadih appaient that the lelatne motion of the 
liquid and the disks e\eits a gieat influence in bunging the corpuscles to 
gethei 

It has been shoun also that small light pai tides in a medium •which 
moves at a diffeient \elocit'^ than tliev do sometimes exhibit a quite sti iking 
and even similar phenomenon to louleau foimation See, in almost anj text 
book of plijsics, desciiptions of the Kiindt tube method of determining the 
velociU of sound Ven light paitieles of cork dnst aie made to pile up in 
discrete masses in a tube b\ the induced an cuiients in such a r\a\ that the 
wa\e lengths of sound aie leadilj apparent Also, Beigen Da\is has noted 
that light cjlindncal particles like the capsules vhich aie used in powder 
medication, arrange themselves end on in tiansreise lows acioss a hoiirontal 
organ pipe ivheii it is sounding^ 


SUMMARY 

Rouleau formation of eijthrocrtes between n co\ei glass and a glass slide 
has been explained on the basis of IndiodMiamic piineiples A means is 
pointed out b\ which enliancement of the phenomenon is possible A method 
for aitificialh pioducing loiileau fonnation vith large plainlj Msible discoid 
particles is described 
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No ascospores were seen in preparations made from twenty-four-hour cultures on Gorod- 
kowas medium in either glass or clay petri dishes at 20° C., 31° C., or 37° C., or in prepara- 
tions made from cultures on any other media. 

Scant growth was obtained on Sabouraud’s medium, and dextrose tartaric acid medium 
made anerobie either with or without the presence of carbon dioxide. More mycelial forms 
were seen under tlie microscope than in similar aerobic cultures, but the rounded or oval 
budding forms were also seen. 

Growth was more luxuriant at 37° C. than at room temperature. Microscopically there 
was no diiference in tlie morphology of the organism, wiietlier it was incubated at room 
temperature or at 37° C. 

Pathogenicity: The organism was pathogenic for rabbits, rats, guinea pigs, and mice. 
A suspension from a twenty-four-hour-old culture on dextrose tartaric acid medium was made 
in 0.85 per cent sodium chloride solution and 1 c.c. was injected intravenously into a rabbit, 
1 c.c. intraperitoneally into a white rat, 1 c.c. subcutaneou.sly into a guinea pig, and 0.5 c.c. 
subcutaneou.sly into a mouse. 

Table I 


Fermentation Reactions of Monh.ia Isoi-ated Fro.m Patient E. B. 


(•AnBOltYDRATES, GLUCOSIDES 

OR ALCOHOLS 

ACIT) 

GAS 

d-Glucose 

j. 

+ 

d-Fructose 


+ 

d-Mannose 

' j. 

4- 

d-Galactose 

+ 

? 

1-Xvlose 

+ 

- 

1-Arabinose 

+ 

- 

Ehamnose 

4. 


Maltose 

+ 

f 

Trehalose 


i 

Saccharose 

4- 

_ 

Lactose 

+ 

- 

Aesculin 

+ 

9 

Dextrin 

+ 

? 

Salicin 

T 

- 

Melezitose 

- 


Melibiose 

- 1 

- 

Raffinose 1 

1 

- 

Glycerol 

1 

- 

Adonitol 

- 


Inositol 

- 

- 

Dulcitol 

T 

- 

d-Maunitol 

+ 

- 

d-Sorbitol 

+ 1 

- 


note: + indicates positive, - indicates negative, and ? indicates a trace. 


The rabbit died in two days. The liver presented a few well-defined abscesses filled with 
yellow pus and the kidneys were slightly mottled in appearance. The other organs showed no 
definite lesions. Smears made directly from the heart, blood, lungs, spleen, liver, and kidney 
showed the yeastlike organism, while the liver and kidney also showed the presence of Eimeria 
siiedae which no doubt accounted for the lesions. Smears from the meninges were negative. 

The organi.sms were obtained on cultures made on Sabouraud ’s and dextrose tartaric acid 
media from the liver, spleen, heart blood, and kidney. A suspension made from the culture of 
the organism from this rabbit was injected into a second rabbit. The second rabbit died in 
three days and the findings were the same. Lesions in the kidney and liver were accounted 
for by finding Eimeria stiedae. Direct smears showed also the presence of the yeastlike or- 
ganism in budding form in the heart blood, peritoneal fluid, lungs, kidney, and liver. Cultures 
from several organs were obtained on Sabouraud’s and dextrose tartaric acid media. The 
meninges appeared normal and no yeastlike organisms were seen on direct smear. 

The rat died nineteen days after intraperitoneal inoculation. A yellowish mass in the 
omentum about 1.5 by 1 by 1 cm. adhering to the pyloric end of the stomach was found. 
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The present illness dated back ten years bj the patient to the attack of pneumonia The 
chief complaints at the time of admission nere pam m the chest, hoar'scncss, and cough 

Physical The patient was emaciated, weighed 130 pounds (peak i\eight 

had been 165 pounds), Mas e\treniel) hoar«e and showed considerable djspnea The tem 
perature range Mas 37® to 38® C and the pul-^e from 100 to 120 

Tho face showed small papules and nodules on the cheeks, nose, lips, forehead, and e^e 
lido These ranged in sizo from 0 2 to l cm m diameter and showed i tendency to mass to 
gether The tops Mere excoriated and man^ shoned umbilication with deprc'sscd centers 
Some of these lesions alioMed rcdflc«8 while others showed practicallj no color change except 
the excoriated top*! The lesions Mere fnirlj firm and showed no tendency to discharge pus, 
although in some of the excoriated tops there was evidence of superficial sccondarj infection, 



Fig 1 — Photograph of Patient E U shOMing nodular and papular lesions of the face 

hut in these instances they were dry and cruslj The left cheek was free from the«e lesions 
but ahoMcd several 'unall lesions of dermatosis papufaris mgra The skin of tho rest of the 
bod^ Mas free from lesions, except for a few leucodermic areas on the anterior che‘<t 

A. generalized Ijanphadcuopatliv was preicnt Both Mnsts showed soft subcutaneous 
tumors 2 to 4 cm in diameter on the anterior surfaces mIucIi appeared to be connected with 
the tendon sheaths 

Tho right index finger Mas sMOlIen and red in color The tMO terminal phalanges were 
shortened The nail Mas attached but deformed The skin Mas excoriated at the juncture of 
the proximal and middle phalange'!, and the ‘surface wan moist, although no frank pus could 
be expre^''cd The terminal plialangp*! of the right middle and loft index fingers were 
crooked " 
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Tlie pathogenicity of the strain isolated was not of much value in classifying it. Spring* 
reports in a study of seven strains that blastomyees is more pathogenic for mice than for 
rabbits, guinea pigs, and rats; this organism was less pathogenic for mice. Smiths states 
that Monilia psilosis produce.s a fatal septicemia in rabbits in twenty-four to .seventy-two hours. 
Thi.s organism also did but the fermentation reactions were not in accord with any of the 
strains as given by Smith. 

The organism appeared to attack the omentum most frequently but apparently a predilec- 
tion for the omentum of an animal is not a characteristic of any particular fungus. Spring 
found involvement of the peritoneal surface in many of the animals injected with Blastomyces 
dermal it idis. Nodules were found by Bewbridge, Dodge, and Ayers® in the omentum and the 
peritoneal surface of mice injected with a strain of Endomyces capsulatus isolated from a 
meningitis case. Nodules were produced almost invariably in the omentum of white rats in- 
jected with Phialophora verrucosa from a case of ehromoblastom3'Cosis b\' IVilson, Hulsej’ and 
IVeidman." Connor® reports small tubercular le.sions in the omentum of mice hy a monilia 
from a case of osteomj-elitis. Benliamo produced gelatinous nodules in the omentum, spleen, 
and lungs of white rat.s b.v injecting Cryptococcus hominis. . 

Although the names Oidiura and Jlonilia are used interchangeabl)’ in the literature the 
differentiation is usualh- made on the basis of reproduction. The oidia give rise to new 
cells by a breaking up of the mycelia, giving the appearance of chains; the monilia give rise 
to new cells bj* means of budding from the mycelium. By such a basis of differentiation 
the present organism is a XIonilia. Thi.s corresponds to the Blast o.sporinae in Vuillamin’s 
cla.ssification. 

It produced mj-celia scantih' as distinguished from fungi which produce them abundantlj'. 
No aerial mj'celia were observed. This characteristic since it did not produce a heavj' dry 
pellicle on liquid media would place it as a Parasaccharomj’ces according to Anderson.s 

It belongs to the fermenting group as distinguished from the nonfermenting.ro It might 
be classed as Monilia pinoyi according to Castellani’s” classification of Jlonilia based on the 
production of gas from carbohj-drate.s, although it sometimes produced a trace of gas from 
galactose and dextrin. Am.vgdalin and erythrite were not tested. As far as production of gas 
from carbohydrates was concerned it was also similar to a monilia isolated b.v Smith and 
Sauors from a case of meningitis. In addition to some of the carbohj-drates used bj- Castellani, 
thej' emploj-ed mannose which their strain of Monilia fermented with the production of gas. 
It also agreed in the production of gas with the fermentation reactions of a monilia isolated 
from a case of osteom.velitis bj' Connor.® 

The present organism could be called a Slonilia, Blastosporina or Parasaecharomj-ces. 
The name Monilia appears to be most widely used. 

COMSIENT 

That this ease was proved to be an infection with monilia by cultural and 
animal experimentation there seems to be no doubt. Such conditions are prob- 
ably not as rare as the number of diagnoses would lead one to believe. 

In this case the signs and sj-mptoms, los.s of weight, cough, blood-streaked 
sputum, characteristic x-ray findings, and permanent hoarseness pointed to 
pulmonary tuberculosis. The absence of acid-fast bacilli in the sputum bj' 
smear, culture, and animal inoculation, and the presence of monilia in smears 
and culture which were pathogenic for ordinary laboratory animals seem to be 
conclusive proof that an infection of the lungs with monilia was present. 

Serologically, the patient was sjTihilitic as evidenced by a four-plus AVasscr- 
mann and Kahn test. No characteristic clinical signs of syphilis could be found, 
and the sputum was negative for spirochetes by dark-field examination. Clinical 
syphilis of the lungs is reported to be very rare by practicallj' all observers, and 
with the finding of monilia in the sputum it seems reasonable to exclude syphilis 
as being responsible for the lung lesions. 
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Sectwas prepired from 'i nodtde removed from fhe face sJioned alight preasurc afrophj 
of the epiderrajs The conum shotted numerous circumscribed areas of infiltration of I.vmpho 
ejtes and monocjtes with an occaaiotnl foreign bodj gmt fell There was slight fibroblastic 
reaction There was no necrosis 



tifc i — J'liotyinl<.iofc,raph of a subcutaneous tumoi near tUe nrlst “honing its mjxomatyus 
nature (high pouer) 



I<,g 4 — Jhotog-rapli of a single colonj of monilla isolated from the patient and growing on 
starch agar Submersetl m>cthum grouine out from sinootii niojst “urface colon} 


Morpholor/ic and Cidiural C/uirnc/erwfics In gmears made from fresh lesions from 
inoculated animals and stained with mcthjlene blue or preferabl) ivath Wright ^8 stain, the 
organisms appeared often m large numbers as rounded or slightlj oval cells of varying sizes, 
but averaging about 6 microns m diameter There was a Iieavj refractile, usually unstained 




BACTBEIOPHAGE THERAPY IN BACILLARY DYSENTERY* 


SYL.\aA Vaillt, and Gladys L. Morton, B.S., New York, N. Y. 


INTRODUCTION 

T he therapeutic value of bacteriophage in bacillary dysenterj' has not yet 
been established. Diversity of opinion as expressed in the literature may 
be due, in pai-t, to the fact that some of the early reports were based upon 
treatment carried out in places where only meager laboratory facilities existed. 
These reports must be evaluated with due consideration for the three variables 
present in the clinical application of bacteriophage therapy to any infection : 
the virulence of the invader, its susceptibility to Ij'^sis by phage, and the quality 
of the phage employed with respect to potency and polj’valenee. Failures have 
oeeuiTed in some instances possibly on account of delay in the use of adequate 
amounts of phage. 

LITERATURE 

D’Herelle,^ in 1921 and Da Costa Cruz in 1923" and 1924® reported favor- 
able results in treating Shiga dysentery with 2 e.c. of bacteriophage. No 
mention was made of in Htro susceptibility tests in either instance. In 1924 
Spence and McKinlej'^ treated Shiga and Plexner dysenteiy with a phage, 
isolated from a stool filtrate. Twenty patients were treated, nineteen within 
the first week of illness, with 10 e.c. of this phage given bj' mouth three times 
a day. The mortality rate was 10 per cent and the average period of hos- 
pitalization 5.8 daj'S. A control group in another hospital, given no phage, 
had a mortality rate of 40 per cent, and an average period of hospitalization 
of 12.8 da 3 's. In Egj'pt, Compton,® in 1929, reported favorable results and a 
decreased death rate in treating 200 cases of bacillary dj'senteiy. He used a 
phage obtained from dTIerelle together Avith three races isolated in Egypt, 
and gaA'e a total dose of 6 c.e. Choudhuiy and Morison® in 1929 treated 80 
cases of Plexner and Shiga dj’seuteiy Avith a potyvalent bacteriophage, giAung 
2 e.c. three times a day the first daj', and tAvice a daj’ thereafter. Because of 
limited laboratoiy facilities, no susceptibility tests Avere made. The mortality 
rate was only 4 per cent. 

In contrast to these apparentlj’’ faA'orable results, DaA’ison’^ in 1922 re- 
ported a mortality of 58 per cent in a group of 12 children treated Avith 
bacteriophage. DA'senteiy bacilli (Plexner type) AA'cre isolated from the stools 
of 10 of these patients. Of the 8 strains tested in A'itro, 7 AA’ere susceptible to 
the phage used. ComparatiA’ety large and frequent doses Avere giA’eu, the 
total dose ranging from 5 e.c. to 1,381 e.c. ScA^en patients Avere treated Avith 
phage oralty and 5 bj' enema. Failure in this instance Avas attributed to the 

•From the Department of Patholos:>’ and Bacteriology', New York Post-Graduate Medical 
School and Hospital, Columbia Unh"erslty. 
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An acid reaction of the medium nas most favorable Grouth on nutrient ngar of pH 
7 0 was less luxuriant than on an acid medium of pH 5 0 to 3 8 Wlicn the sputum and tumor 
were cultured on Petroff's medium, no growth occurred although future transplants showed 
gro^\th on tins medium 

In bouillon the organism grew m the bottom of the tube as a «cant granular sediment 
when first isolated Later, it gre^\ more abundantly as a coarsely fiocculent mass near tl e 
surface, ^hich soon sank to the bottom and became granular 

In 1 per cent peptone m 1 alf molecular soluble phosphate solutions Draper^ found that 
Oidium. albicans produced abundant mycelium This organism however, m 1 per cent peptone 
m one half molecular sodium acid phosphate solution grew onh as a granular sediment on the 
bottom and sides of the tube MicioscopicalU the round or budding cells predominated, but 
there nere a feu mycelial forms giving off budding cells on the ends Growth m milk was 
poor Lead acetate agar was blackened Litmus was not reduced Indol was not produced 
Gelatin was not liquefied and grouth in this medium was scanty filaments radiated 
out from the stab line and no arthrospores were ‘^en when the organisms were examined 
micTOseopicallN 



hie 6 — Photomicroeraph of an inflamniatorj tumor nass of the omentum of a rat prolucecl 
b> an intruperltoneal injection of tie monllla Note fore gn bol> giant cells (low power) 

i’ermentation reactions were tested by growing the organism in 1 per cent peptone and 
0 8 per cent sodium chloride solution containing 2 5 per cent of tl e different carbohydrates 
glucosides or alcohols with brora thymol blue as an indicator The results are gi\en in Table I 
Tlie acid was later utilized for after a time the reaction became alkaline Gas was pro 
duced in abundance usually GO to 7o per cent in d gluco«o d fructose d manno«e maltose 
and trehalose anl was mostly carbon dioxide On some of the sugars a pelbclo occurred on 
tJie surface of the media in oti ers most of the growth took place at the bottom of the tube 
The latter was true particularly of tic sugars winch were fermented with the production of 
acid and gas 

Cellulose and starch were not utilized Filter paper moistened with dextrose peptone 
solution and inoculated with tl e organism was not softened Starch was tested by growing the 
organism on starch agar and flooding with Gram's iodine Submerged mycelia were produced 
abundantly from colonies on starch agar In a few daxs the feathery m>celia could be seen 
projecting into tl e agar from the surface of the round, smooth, moist surface colony 
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courtesy of two of the hospitals and of the Hudson County Board of Health, 
records were obtained fi’om which some generalization can be made. These 
cases may be divided into groups as shown in Table I. 


Table I 


1 

GROUP 1 


GROUP 3 

GROUP 4 

A’uraber of patients 

9 

7 1 

5 1 

1 

Phage therapy begun after admission to 

First day ] 

2-4 days 1 

5-15 days 1 

Control 

hospital 

1 



Average time for decrease of stool fre- 

43 days 

7 days 

12 days 

12 days 

quency i 

i 




Average days of hospitalization 

18 

13 

28 

22 


Group 1 (9 patients) received phage on the day of admission; four and 
two-thirds days elapsed before the stools decreased in number and eighteen 
days of hospitalization were required. Group 2 (7 patients) received phage 
between the second and fourth days after admission ; stools decreased in num- 
ber after seven daj*s, and the patients remained in the hospital thirteen days 
on the average. Group 3 (5 patients) did not receive phage therapy until 
between the fifth and fifteenth day after admission, and these showed reduc- 
tion in number of stools at twelve days as did the control case, and required 
the longest period of hospitalization (tu’enty-eight days). 

Bacteriophage was administered in doses of 2.5 c.c. to 15 c.e. a day, the 
average dose being approximately 10 c.c. daily. In this group of 17 children 
and 5 adults, the children were more severelj' ill, but tliere were no fatalities. 
It was unfortunate that there was but one control case to report. However, 
it is evident that, in those patients receiving early treatment, the frequency 
of stools was lessened and the period of hospitalization was somewhat shortened. 

During this epidemic rve had the opportunity to observe several cases in 
this ho.spital under bacteriophage treatment. Dj’sentery bacilli (Plexner group) 
were isolated from the stools of these patients. The organisms were completely 
susceptible to lysis and a phage was made specific for these strains by serial 
passage. The preparation used in therapy for these hospital cases consisted 
of 50 per cent specific Plexner phage and 50 per cent of the stock phage. A 
detailed account of these eases follows; 

Case 1. — S. B., male, aged four )'ear.», one of a family of four children, was admitted 
to the hospital Aug. 10, 1934. He was severely ill, dehydrated, and had a temperature of 
102° F., with a pulse rate of 120. During the preceding week his temperature had ranged 
between 101° and 103° F. He had been passing daily as many as fifteen light green stools 
containing blood and mucus, with vomiting several times a day. This child and his brothers 
had been playing with three neighborhood children who had previously had similar attacks 
of diarrhea with blood in their stools. On the day of admission and on each of the three 
days following, tlie patient was given infusions of glucose. On the first day he passed four 
yellowish green watery stools containing mucus. One of these specimens was found positive 
for dysentery bacilli (Flesner group) which were completely lysed by the bacteriophage. On 
the second day, bacteriophage therapy was begun. The patient received three 5 c.c. doses by 
mouth and a retention enema of 10 c.c. of phage diluted with 1 or 2 ounces of starch solu- 
tion. Nineteen stools were passed on this day. Twenty-six hours after starting bacteriophage 
the stools became slightly more formed with less mucus and no blood. On the fourth day 
(August 13), the child passed 31 stools with less mucus than previously had been observed. 
The oral administration of bacteriophage was increased to four doses of 5 c.c. each. On the 
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Oozmg from it ff-as a tlucK The lungs were hemorrhagic and there was a small jellowish 
abscess m one testicle Direct eraear? mnde from the luer, omentum^ spleem kidnev^ adrenal, 
lung, ami testicle showed tlio orgmism and cultures were obtained on Sabouraud ’s njediuin and 
dextrose tartaric medium from the liver spleen tentitle, omentum, lung, and hidneji 

A second rat injected intraperitoneillj. nuth a culture of the organism from this rat died 
m Six dajs, much sooner than the first but otherwise presented mucii the same Ie<»ion'» The 
mass found in the omentum was the same There was no sbsceos m the testicle hut there were 
a few m tho Ii\er The organism was seen m direct smear from several of the organs and 
was olso obtained in cultures 

The guinea pig died eleven days after subcutaneous inoculation SubcutaneoU'^lj at the 
site of injection a soft yellowish mass about 1 3 by 1 by 1 cm wag found and a smaller mass 
in the omentum near the atoiuach The lungs were edematous and the adrenals w-ero enlarged 
No jeaatlike organisms were ‘>een in direct smears made from these organs and stained with 
methjlene blue but cultures of them were obtained from the lung and subcutaneous mass on 
Sabouraud's medium Thm culture was injected subcutaneously into a tiecond guinea pig, which 
died in nineteen dajs and pie'ieftted alinoat tho same findings The anterior abdominal wall 
showed a crust co\ered hjpcrtrophied lesion 2 cm in diameter from which a thick^ creami 
pus could be squeezed This extended through the abdominal wall causing a small lesion m the 
peritoneum Two alightlj enlarged Ijonph glands were found near this lesion Near the pvlorus 
of the stomach a mass of omentum about 1 cm m diameter was found In the eenter of this 
mass was a small grayish lesion about 1 mm m diameter Smears made from the subcutaneous 
lesion showed tho pre euce of the jeasthke organism, but none were found m the smear from 
tho lesion la the omehtuni No cultures were made 

The mouse did not die until thirty seven days after injection A email subcutaneous nb 
scess Was found at tho site of the injection The inguinal glands were enlarged and the 
kidncvs were edematous A smear from the pus m the ab«cess revealed diplococci and tlie 
yeaatUke organisms and smears from tho gland, heart blood and kidney showed the vcastliko 
organism Culture? made on Sabouraud's and dextrose tartaric acid media were negative for 
the jcastlihe organism 

A suspension of the original culture from the patient was injected subcutaneously into 
a second mouse This mou«e died m twentj nine dajs A thickened and reddened mass of 
the otaentum, was found near the stomach No other evidence of infection wa? found Smears 
made from the omentum showed the pre<«encc of the jeastbke organism, and cultures wore 
secured on Sabouraud’s and dextro-e tartaric acid media 

Histology of Leston$ tn G^ixnea pxg and White Jlat Sections made from the lesion at the 
site of iniection m one guinea pig showed large ab^icess formation, consisting of necrosis 
and diffu'^e infiltration of neutrophile-^ lymphocytes and monocytes adjomod hj a rather 
loose proliferation of connectiie tissue consisting of rather famtlj stained elongated nuclei 
and looselj woven fibrils The scantj leucocj-tic reaction in this portion of the "cction con 
sisted eluefiy of lymphocytes and monocytes 

Section? made from the mas? in the omentum of one rat ’’howed a large area of necro->ig 
accompaiucd by a diffuse leucocjtie infiltration of neutrophiles, lymphocjtos and monocj'tcs 
almost completely surrounded bj a loo-’e connective tissue prolifenljon similar to that '^cen m 
tlie guinea pig This connective tissue was studded with numerous foreign bodj giant cells and 
showed a scanty infiltration of leucocjtes, chiefly Ijiophocytes and monocyte^ 

Classification Henricis says ^^The classification of the fungi imperfeon is verc un 
satiHfaetorj Undoubtedly m a large proportion of them the imperfection lies m our knowl 
edge of their life cvclos The clinical features of the ca«e the occurrence of '.uheutaneou'j 
tumor mas«cs, the cutaneous and lung lesions ire similar to tho infection dc-enhed Iw Gdchrisf* 
as caused by Bla-itomijces ilermatiluhs or Oidtum cfcrmntitidis 

Culturillj the orginism did not rC'Hjmble it It did not iiroluce i tough growth on 
solid media ch iracteristic of Oirfium dermatiUdis, and it did not produce aerial miccha 
O'dvum dermatiUdis does not ferment any carbohydrates, this organism fermented several 
carbohydrates with the production of acid and gas 

Michclson,3 however, report? two cases of systemic blastomycosis m which only yeast 
forms were obtained on culture 
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stools containing blood and mucus. On the day of admission bacteriophage therapy was 
begun with two doses of 5 c.c. eaeh by mouth. He passed three green and brown semisolid 
stools with a moderate amount of mucus. A stool cultured on this day w'as positive for 
dysentery bacilli. The next day bacteriophage was increased to five doses by mouth and one 



Chart 5. 


10 c.c. enema was given. Tlie patient passed ten stools, most of which contained blood. On 
the tliird day, he passed fewer stools and seemed much improved. On the tenth day, tlie stools 
were semisolid without blood. The patient was discharged September 4. 

C.tSE 4. — E. JL, male, aged twenty months, was admitted to the hospital on Aug. 17, 
1934, with a temperature of 102° F. and a pulse of 120, fretful and severely ill. There was a 
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Tlic nodulai lesions of the face -Here diffcieutiated from lepiosj and Tu 
hcicnlosxs cuUs Nodulai lesions of lepiosj as a rule aie easilj diagnosed bj the 
finding of mimeions acid fast bacilli, manj of which arc chaiaeteiisticallj ar 
laiiged in globi The failuic to find these oigaiiisms at once should put the oh 
sor\ei on guaid foi sonic otlici etiologie agent To lule out Tube? culosis ciitzs 
it was necGssai\ to find anotlici etiologic agent as the finding of tuheicle bacilli 
in these lesions is sometimes \ei> difficult The obsei\ing of the jeastlikc 
organism m smeai and the histologic pictiiie aided in this 

The subcutaneous tiimois of the wiist and forearm could be diagnosed onlj 
aftei histologic section and culture with the finding of monilia 

The bone lesions of tlic fingers might well be looked upon as being caused 
bj the same organism altliough no proof of this can be gi\en These lesions 
wcic closed except for one spot on one of the fingers and it did not seem justifi 
able to disturb such a lesion foi a sjiccimcn Howe\ci, bone lesions ha\c been 
reported as being caused b\ \casthkc oiganisms The absence of anesthesia 
seemed to lulo out lopiosj with which the bone nbsoiption could have been 
associated 

It is interesting to note the finding of foicign hod\ giant cells in the nodulai 
lesion on the patient’s face and in the lesion pioduccd in the omentum of the 
uhitc rat 

siniM \R\ 

A case of moiulia infection of the skin and lungs with the pioduction of 
subcutaneous mwomatous tumois and possiblj the in\oUemcnt of bone, in a 
coloicd man, is presented 

Bacteriologie studies showed tint the organism was a stiam of monilin 
Expenmontal data pio\c the oiganism is pathogenic for inhbits, white rats, 
guinea pigs, and mice m the oidei named Tnflnmmatoij tumor masses weie 
produced in tlie omentum of white lats at the site of injection in guinea pigs 
and in the omentum of one mouse in which monilia were found to be present 
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THE DIURETIC ACTION OP GLUCOPHTLLINE*' 


A. H. SIalonby, Ph.D., M.D., A. P. Burton, M.D., and 
J. W. L. Robinson, M.D., "Washington, D. C. 


G LUCOPETLLINE, one of tlie netrer diuretics of the xanthine series, is a 
double salt representing a mixture of theophylline and methyl glucamine, 
having a xanthine content of 38.7 per cent. It differs from aminophylline in 
that the latter represents a mixture of theophylline and ethylene diamine, 
haring a xanthine content of 59 per cent. 

In determining the diuretie activity of this newer preparation, we have 
carried on a series of experiments on laboratory' animals and human volunteei" 
subjects, the results of which are presented in this report. 

laboratory experiments 

Dogs were used for quantitative determination of the diuretie action of 
glucophylline. Both ureters were cannulated and the urine flow was measured 
for a specific time interval in each experiment. In most instances the blood 
pressure and respiration curves were also taken at the same time. In the first 
four experiments, the animals were anesthetized with dialurethane or nembutal, 
and the diuretic action of glucophylline was tested against that of citrated 
caffeine, aminophylline, and salju’gan. In the last ten experiments, to reduce 
complications, pernocton was used exclusively to produce anesthesia, and the 

•From the Department of Pharmacology, Howard University School of Medicine. 
Keceived for publication, June 2G, 1936. 
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fact that theiapj was staiterl too late in the eoiiise of the disease Ta'vloi, 
C^Ie^a^ and Tliaiit,* in lOSO, reported bacteiiopliage treatment o£ 14 Shiga and 
6 Flexiier djsenterv cases in uhicli oid\ a slioit uiteival elapsed between onset 
of the disease and tieatiiient Two culm ceiitimetei s of polj talent phage tvere 
git on thiee times a dat In the treated Shiga gionp theie ttas a moitahn 
of 12 per cent and in the coutiol gioup 14 pci cent Ont of 6 patients ni the 
eontiol and tieated Plexnei gioups tlieie nas one deatli in each senes Eid 
ing,® in 1930, lepoitcd CO eases 30 jiatieiits treated tnth phage hj mouth and 
30 untreated Six tjpes of disenteit bacilli treie isolated, and all but 12 
strains were susceptible to the pbage used No clinical benefit tias noted in 
the phage treated patients In 1932 McCai *“ reported treating a large nuin 
hei of patients in Calcutta iiith hacteiiophage Biseiiten bacilli of the 
Plexnei tYpe m ere isolated in most of the cases Tii enty five cubic centimeter 
doses iieie gnen tiiiee a dai, and in moie seicie cases this dose iias increased 
The deaths in the phage tieated group ncie 5 4 pei cent m the eontiol gionp 
10 8 per cent The aierage time of hospitalization in tlie tieated gionp iias 
moie piolonged than in the control group, altliough 30 pel cent of the phage 
treated patients rcooteied lapidh In spite of lathei conflicting eiidence, 
MeCay concludes that this form of llieiapy iias not geneialli henefiwal In 
1933, Johnston, Ebbs and Kaalte'* found that bacteriophage did not affect the 
clinical ooni-se of the djsenterj Of the 70 patients considered all infants 
nndei tiio jears, pathogenic organisms were isolated fiom the stools of 73 
pei cent OiiU 17 strains of the 94 tested in vitro iieie hsed bi the bao 
teiiophage emploied The dosage used nas one ounce even boiu Kessel 
and Rose,^° in 1933, reported 68 cases, half of iiliicb iieie tieated, the re 
mainder serving as contiols Nmetj per cent of the Plexiier stiains acre found 
susceptible to the pbage eraploj ed The dosage was 3 c c to 5 e c of phage 
bj month even tvielve hours Theie were 3 deaths in the eontiol gioup and 
4 deaths in the treated gioup The period of hospitalization vins somevibat 
slioiter in the tieated group 


EXPEBIMENTAL 

During the siimmei of 1934, an epidemic* of bscitlarv djsenten developed 
iiiJerspv Citv,Nevi Jersej Stool specimens fiom seveial of the patients were 
sent to our lahoiatoij foi diagnosis and bacteriophage susceptihilitj tests 
Prom these specimens dvsenteij bacilli (Plexuer group) vierc isolated Tins 
Organism was fowivil to be completelv susceptible, bolding its ijsis foi tnentv 
four hours when treated iiith a mixture of appioximateh foi tv laces of bae 
tenopliage active against the colon bacillus 

"With the djsenteij stiains isolated fiom tliese specimens vie prepaied 
bacteiiopbage in beef infusion biotli vibicli was used extensivelv in Jeisev Citv 
and the surrounding territory 

Altliough theie were, during the epidemic, appioximatelv 200 cases of 
bacillaij djsenteij tieated with haeteiiophage supplied hv this lahoratoij, 
difficwltj was encounteied in evaluating the results dne to the fact that in 
the inajoiitj of cases the lecoids weie not made available to us Thiough the 

*A prellmlnarj report upon this epidemic has been made b> Felsen Rundlctt SulJKan 
and Gorenberg” 
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fifth day the stools appeared more formed, bacteriophage was increased to five doses On the 
seventh day the patient seemed brighter On the ninth daj the bacteriophage enemas were 
discontinued because of the inability of the patient to retain them Convalescence was iin 
eventful and the child 'uas discharged from the hospital September 4 

Case 2 — B, male, aged six years, T\as admitted to the hospital Aug 11, 1934, 
eighteen hours after his brother S B The child presented less toxic symptoms than lus 
brother and his temperature was lower at tlie time of admission During the preceding twelve 
hours, the patient had had a temperature of 103® F and had passed three loo<=e, green, watery 
stools containing large amounts of mucus and blood On the day of admission Ins tempera 
ture Was 103 6® P., and pulse 112 A stool specimen sent to the laboratory was positive for 



Chart 2 


dysentery bacilli Bacteriophage therapy was begun at once with three doses of 5 c c each by 
mouth and a starch enema containing 10 cc of phage The child pa^«ed twelve stools On 
the second daj, a stool parsed in the morning was eemiformed and contained less blood On 
the third day his temperature ^aned between 99® and 100® F and the child was more active 
The stools were scmisolid nith le<5S blood and rnucu’* Bactenopluage was increased to four 
do<5C3 of 5 c c each by mouth On the fifth day, tlie stools were greatly decrcaeed in number 
The child appeared less irritable On the thirteenth daj (August 23), the stools were formed 
and there was no blood present The patient was discharged September 8 

Case 3 — J B , male, aged seventeen montlis, brother of the preceding patients, was 
admitted to the hospital August 13 On the preiioos day lie had passed three green watery 
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acetate (tlieocin), theobromine sodium saliejdate (diuretin), theophylline ethyl- 
ene diamine (aminophylline), and eahfeine alkaloid. In addition, a few series 
were run with methyl ghicamine to determine the role plaj’ed bj’ this salt in 
the mixture. In no ease was a subject informed what the drug was at the 
time of administration and, to further negative the psychic factor a series was 
run with bicarbonate of soda as the test drug. Our procedure was as follows: 
An average volume output of urine voided on six consecutive daj^s was taken 
as the standard for comparative purposes. At 9 :00 a.m. the ui-ine was voided 
and discarded. All other samples for the day were kept, the last being at 
5 :00 p M. This sei’ved as control. On test daj'S the drug was given by mouth 
immediately after the 9:00 a.m. voiding and repeated at 12:00 m. Since it 
was practically impossible to secure a twenty-four-hour specimen, the duration 



Fig: 3 — Coi7ipo«!ite a\erases on nine human subjects 


of action was determined by routine collections the following day. No re- 
strictions as to diet or fluid intake were imposed, but to compensate for 
incidental variations more than one trial was made with each of the drugs 
and several with glucophylline. Eoutine urinalyses showed, in some, variation 
in the specific gravity and reaction and, in all, the constant absence of albumin 
and reducing substances. A record was kept on the volume output in each 
case. The dose of each compound was computed on the basis of its xanthine 
content, using caffeine as unity and bringing up the others to relative equiva- 
lency. Seven days were allowed to intervene between any two trials. Table II 
gives details on individual results. 

Although this study is but roughlj- quantitative, certain definite deduc- 
tions can be drawn from the figures pi’esented in this table. Taking each of 
the nine subjects separately, glucophjdline comes among the first three most 
effective diuretics, the other two being theoein and aminophylline, all belonging 



\A1[L MORTON R \C1LRX01 H \( I 1HPR\1\ i\ nVCIII\R\ D\SfNTLR\ 599 


luatorj of vomiting ind dnrihei. for ii\e dajs before idmis'iion Green watorj stools vith 
blood and mucus appeared the day preceding admission Tho following daj thieo 5 cc doses 
of bactcnoplinge ivcre gi\cn bj mouth In tic eiemng tht temperature was 103 0° F and 
the pulse 140 Four stools were passed this daj one of which was cultured and found posi 
tivc for djsenter^ bacilli Ihc temperature deemed to D9° F ou the third dai and he 
appeared loss fretful On the eighth da\ the dull passed three brown somisolid stools He 
was discharged September 4 

Case G — M B, female, aged tluee \eaia was admitted to the hospital A.ug 22, 1934 
During the six dais preceding admission the patient had pas«cd dailv from eight to ten 
loose, greenish brown stools winch contnincd miiciis an? blood For two dajs prior to admis 
Sion, the child’s temperature reache 1 102“ F On tin da\ of admission the temperature was 
101° F and pulse 120 One dose of 5 cc ot bacteriophage was gi\en A stool specimen wa® 
positive for dvsenter\ bacilli The following dav bacteiiophago was increased to four doses 
of 5 e c each by mouth On this daj fi\c watei) brown stools containing mucus and blood 
were passed On August 20, the fifth dav four stools were passed which were free from 
blood although some mucus was still present On lie eleventh daj, onlj one stool was passed 
and that appeared normal The patient was disiharged ‘^ptember 11 

DISCIT^^STOV 

The aalue of bactcuopliage €as a tlieiapeutie agent m bacillan cljsentery 
has not been fulh deteiinined The fiituie use of such theiapj maj be guided 
bj an anal} SIS of pietious uoiK, with due legaid to the causes of success and 
failure Cooidinatiou of the laboiatorj and the bedside uill be lequiied foi 
a just appraisal of this neuei foim of theiapy 

Although tlieie is no standaid dosage foi the tieatmcnt of bacillary 
djsenterj, it is piobable that the bacteijophage should be given eveiy da> for 
a considerable peiiod We uould stiess the impoitanee of starting bacterio 
phage treatment as eailj as possible after onset of the disease and employing 
laigei doses than were used b> the earlier uoilcers 

Foi the successful use of phage in dvsenten it is impoitant to determine 
the tjpe of invading organism and to make in vitro tests for susceptibility of 
the stiain to I3SIS We piefei to use a strain specific plnge uhicli has been 
adapted to the patient’s stiain of dvsenten bncilli, bj senal passage Wc 
believe this kind of phage to be more efficacious than stock pieparations 

SUVIM \R\ 

1 Detailed obseivatious aie piesented upon five cases of bacillaiv djseu 
tei} in which specific bacteiiophage was used in therapj 

2 A largei numbei of patients supplied with 2)Jiage fiom 0111 laboratoij 
duiiiig a mild epidemic of dvsenterj lu a neighboinig communitv piovide a 
group fiom which general deductions mav be diawn 

3 It seems advantageous to institute bacteriophage thei.ipv as soon as 
possible aftei onset of the disease and to persist in its use 

4 The invading oigamsm should be isolated and a strain specific phage 
piepaied foi use without delaj 

Acl noiiledgynents — We wiali to expre**'' our appreciation of tlie helpful cooperation of 
the personnel of the Board of Health and \ital Statigtie** of Hudson Countj, New Jersey, 
Jersey Citj, Ivew Jersev , of St Mnrv Hospital, Hoboken, Kew Jersev and of St Francis 
Hospital, Jerscj Citj, New Jersej tVo al’io desire to make grateful acknowledgement to 
Dr Roger H Dennett, deceased, on whose service tho five hospitalized patients were treated 
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to the tlieophylliiie group. This is in good agreement with the general ob- 
servation that the tlieophylliiie group is more powerfully diuretic than the 
caffeine or the theobromine group. A determination of the diuretic effects on the 
second day showed that glucophjdline has the longest duration of action. This 
is probably due to the methyl glueamine fraction for our protocols show this 
substance to be more active on the second cAmn than on the first day. In 
chronic conditions, glueoply-lline possesses this adA'antage over aminophylline 
especially, Avhich exhibits AA'hat apiiears to be a compensatory oliguria on the 
second day. In almost all instances tlieocin and gliicophylline produced a 
change toAvard alkalinity in the reaction of the urine. This stands out in 
striking contrast to the other diuretics under investigation AA'hich almost uni- 
formly produced an acid or neutral reaction. There is close correlation also 
in composite average figures on the diuretic efficiency of the Amrious substances. 
Eeference to the composite aA'erages in Pig. 3 shoAvs that gliicophylline stands 
third in the series. 

DISCUSSION 

In both anesthetized dogs and normal human beings, gliicophylline acted 
as a good diuretic agent. In our exiieriments, it exhibited an action superior 
to caffeine but similar to the otlier salts of theophylline. The only observable 
dift’erenee noted Avith respect to theocin and aminophylline AAms its longer 
latency. Its slightlj" reduced efficiency AA’ould be clinically inconsequential. 
It should be of interest to determine AA’hether glucophjdline exerts any un- 
toAvard effects on the liA-er or kidnejL Accordingly a series of chronic animal 
experiments are in progress AA’ith the aucav of studying these organs and other 
A-iscera histologically after a rea.sonably extended period of frequent medication. 

SUMMARY 

The results obtained on laboratory and clinical iiiA’estigations of the 
diuretic action of gliicophylline, the double salt of theophylline and methyl 
glueamine are presented. 

The laboratory studies Avere made on dogs. 

It Avas found that the average hourly ui-ine excretion under glucophjdline 
amounted to 9 c.e. ; that under aminophylline to 7.2 c.c. 

The clinical studies Avere made on scA'en sophomore medical students and 
tAvo imstructors. 

In each indiA'idual case, glueophylline compared faA'orably Avith aminophyl- 
line and theocin and Avas superior to caffeine and diuretin. 

In the composite aA-erages of the nine subjects, gliicophylline ranked third 
in the list of diuretics employed for comparath’-e investigation. The diui’etic 
action of theocin Avas 880 c.c., aminopliylline 858 c.c., gliicophylline 702 c.e., 
caffeine 669 c.c., and diuretin 518 c.c. 

Gliicophylline has a longer duration of diuretic action than aminophjdline. 
This is probably due to the methyl glueamine fraction, Avhieh as a diuretic is 
more actiA'e on the second than the first day. 

Appropriate tables and figures are presented. 

‘ We AA'ish to thank the following pharmaceutical houses for supplying the drugs used in 
this Avork: The Abbott Laboratories for glueophylline and methyl glueamine, the H. E. Dubin 
Laboratories, G. D. Searle & Co., for aminophylline, Hoffmann-La Eoehe, Inc., for diuretin, 
and the Winthrop Cliemieal Co., for theocin. 
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diuretic action of glucophyliine was tested against that of aminopliylline only 
In order to maintain a fairly constant condition of body fluid, slow hypo 
dermoclysis or lectal drip mth noimal saline was gi\en tluoughout the couise 
of each experiment No nen diug Avas "i\eij until the iirinai^ output iindei 
the preceding test diug had ictuined to the noiinal Aalue toi a giAcn e\peiiment 
The records shoAv that iii adequate doses the lespiiatoij late and \olumc 
were increased bj all flic dinietic agents Of these, the mereuual dmietic 
salyrgan had the most pronounced eftect On the blood piessiiie an early but 
rather transitory fall as legistcied hA all Ineiease in mine excietion seemed 
to bear relation to lestoiation of the blood piessuie to the pieexisting IgacI 
(or above), for in no instance did the optimal evuetioii occui until the blood 
pressure regained its iionnal leAel Theie AAas obseiAable, theiefoie, a definite 
latency Avith each compound It aaus impossible, hoAiCAei, to constiuet com 
parative curA’es of latencj because of the lack of unifoiraitA of i espouse on 
the part of the individual animals to the compounds tested 

An aualjsis of the results pieseuted lu Table I s]lo^^s that ghicopliAlliue 
compaies favoiably in its diuietic efiicieucj Avith ammophj lime In the ten 

Table I 


Doos CostPArATiVF Diitphic Actiov of Cqmpousds Tested 


DOO 

aveiout 

KQ 

ANFSTIIETIC 

1 DPUO 

DOSE 

MO /KG 

vnsE 

E\CrETED 

1 

■3 




















2 




Citrated cafieine 

I** 0 

3 3 





Ammoplijlhnc 

130 

35 





Glucopii>lIine 

17 0 

30 





Sab rgan 

20 0 

10 

3 

M 

13 5 

Uialurotlianc 

Citratcd caffeine 

10 0 

23 





Aminopli^llme 

10 0 

10 





GIu(*oph>lIiDe 

10 0 

30 

4 

M 

12 5 

Uialurethanc 

Citratcd caffeine 

10 0 

33 





AminopU} Ihnc 


33 





Glucoph\niQe 


50 





Saljrgan 


40 

5 

F 

40 

Pernocton 

Amiaopii^iline 

14 38 

3 0 





G)ucopli>ninc 

25 86 

35 

6 

M 

14 2 

PernoctOQ 

Olucophjliine 

60 8 (> 

9 90 





AminophAhinc 

14 28 

1 92 

7 

n 


Pernocton 
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Jo SO 



■1 

■H 



14 28 

10 8 

8 

F 

84 

Pernocton 

AminophAUinc 

14 JS 

7 44 





Gtucoplijiline 

Jo SO 

1 92 

9 

M 

13 4 

I’ernocton 

GlucopUyilino 

2o80 






AintDopliAlltnc 

14 28 

5 70 

10 

M 

13 0 
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(ilucopUjIhnc 
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«> <> 





\ 1111 noph 3 lime 

14 Jb 


11 

M 

57 

Pernocton 

Ammoplollmc 
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‘1 24 






J>bO 

7 50 


t 

5 0 

I’ernocton 


14 Jb 

7 50 





Glucoph\llinc 

J'8b 


13 

M 

13 4 

Pernocton 
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14 J 8 

IJOO 
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25 80 

90 

14 

M 

16 0 

Pernocton 

Aminoph^limc 

14 28 

J40 





Glucopliylline 

25 80 
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111 a recent stucl3' reported bj’ Leverton aud Roberts," tliej' found that I he 
standard daity deviation for -women was 0.9 gm. of hemoglobin per 100 c.c., 
even in subjects under controlled conditions. 

Rabiuoviteh,^ in 1923, studied the hourlj' hemoglobin changes in 20 normal 
male individuals from 8 a.m. to 6 p.m. As much as 26 per cent variation was 
found in 2 cases, in 4 cases the variation ranged from 15 to 20 per cent, and 
in 6 eases fi-om 10 to 15 per cent. Mills® investigated the hourlj^ changes 
which occurred in persons with secondary anemia and found onlj" a 4 per cent 
fluctuation. He concluded that the hourly irregularities were less pronounced 
in anemic persons than in normal healthy persons. On the contrary, Dreyer 
and others® found a more marked dail3’^ deviation in persons with a low 
hemoglobin level. 

It does seem to be generall3' conceded that there are both daily and hourly 
fluctuations in hemoglobin and that these are more pronounced in women than 
in men. IngersolR® found a 1.54 gm. average difference in women as compared 
to 1.10 gm. in men. lYhether or not the variation in females can be attributed, 
at least, partiall3’ to menstrual changes causing an instabilit3" of the hema- 
topoietic system and increased physiologic demands for iron is a subject of 
controversy. Smith, 1936,^^ studied 16 menstrual periods and concluded that 
increases and decreases in hemoglobin during the menstrual period were no 
different than during the intermenstrual period. Leverton and Roberts'^ sum- 
marized their data, after making an extensive study, by stating that the effect 
of menstruation was not definite or consistent. Reich and Green’® pointed out 
that there was no postmenstrual reticulocyte peak, which would be evidence 
that there is no definite blood regeneration following menstruation. In con- 
tradiction to these findings. Ashb3'’® reported that the blood-destroying ac- 
tivity in women was coincident with menstruation. Rowe and Guagenty’^ found 
that there was a downward trend during the time of menstrual flow and a 
gradual recoveiy after its termination. However, the average change was 
not great. 

Barer and assoeiate.s’® anabvzed the normal menstrual loss for 50 healtly 
women, nineteen to fort3’-three I'ears of age, who presented no known men- 
strual disorders. The3' found that 3.84 to 78.4 mg. of iron was lost per period, 
representing 1.146 to 23.403 gm. of hemoglobin. This loss was equivalent to 
9.39 to 207.28 c.c. of blood, calculated from the individual’s own hemoglobin 
content in grams per 100 c.c. Patients with lypochromic anemia, even though 
the3' considered their menstrual periods nomal, showed lai’ger losses. Accord- 
ing to their calculations, a loss of 78.4 mg. of iron each menstrual period 
would require a daih^ iron retention of about 2.8 mg. to replace that lost. 

EXPERIMENTATION 

Seven healtln’ college ivomen, twent3' to twent3'-seven 3'ears of age, seiwed 
as subjects for this investigation. Five of them. Cases 1 to 5, had had hemo- 
globins taken at intervals before the stnd3' was begun and were known to be 
nonanemie individuals. The sixth woman. Case 6, had shown a rather low 
hemoglobin level for a short period about six months previous to this time. 
She was given iron therap3', 25 mg. dails' in the form of ferric pyrophosphate. 
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exiieiiinentb iindei penioeton aiip^thesia iii ninth tile doses of these tno com- 
pounds represented an cqunalem' ot xantlinie content, the aveiage hourly- 
excretion tvas 9 e c. tor glucophylline as against 7 2 c c for amniophyjhne. 

Typical tiaemgs shonnig the effeets of glueophtlhiie and aminophylline 
on blood pressuie and lespnation aie piesented m Figs. 1 and 2 



CLINICAL rXPERIMCXTS 

Sc\en male medital students and tno of us lolunteeied to sene as sub- 
jects for this gioup of expeiiments A lenal function test and a complete 
uiinaljsis neie done on each subject as a preliminary step All subjects iveie 
found to be normal as to functional capacity and their mines neie negative 
foi albumin and lediicmg substances Four xantlinie dnueties were cmplojed 
for pin poses of eiitieal eoinpaiison with glueophjllme: Theophylline sodium 



610 


THE journal of LABORATORY AND CLINICAL MEDICINE 


Chart 1 shoB's a typical iiitlividual graph for one of the 5 subjects ivho 
had no history of anemia and also gives the I’eeords of the 2 ivomen ivho ivere 
receiving treatment for slight hypochromic anemia. It ivill he noticed that 
the patient in Case 6 has a hemoglobin ivithin the normal range, averaging 
llr.13 gin., throughout the stud.y,- ivhile the patient in Case 7 show.s a hemo- 
globin level loiver than the others, averaging 12.19 gra., although she was 
receiving treatment. The daily variations are significant in all eases. They 
do not appear to be any more or less marked in Case 7 than in aiij' of the 
others. 

Chai't 2 summarizes the average hemoglobin Amines computed from 214 
determinations on the 5 ivomen Avhose hemoglobins Avere consistently non- 
anemie. The range is from 13 to 15 gm. of hemoglobin per 100 e.c., and tlie 
average is 14.29 gm. Although this figure is based on a study of only 5 indi- 
viduals, it probably represents a true aAmrage of the standard hemoglobin 
value for Avomen of this age, since determinations Avere made almost dail}' for 
fiftj^-tAvo consecutive dai's on subjects ivho were knoivn to be normal healthy 
Avomen. Certainly, a single hemoglobin determination is not likelj' to be 

■b 



Chart 2 . — Average Hemoglobin curve constructed from 214 determinations on 5 normal cases. 


indieatiAm of the aA^erage leA'^el. Since determinations are often made by 
methods far less accurate than the colorimetric one used in this studj^ there 
is striking evidence as to the limitations of making a clinical diagnosis on the 
basis of one or two readings. 

Hourly determinations Avere made on the patients in Cases 1, 3, and 6 
to study the changes occurring Avithin the day. The blood samples Avere taken 
from 7 a.m. through 10 p.m., and the colorimetric readings Avere made bj' day- 
light the following morning. Tavo one-day periods Avere taken as probably 
being exemplary of the hourly changes Avhich usually occur. One day Avas 
during the intermenstnial period, approximately midAvay betAveen menstrual 
periods, and the other Avas the second day of menstruation. This is the day 
of greatest hemorrhage for most healthy Avomen.^® Each subject had eight 
hours’ rest the night before the hourly readings were made, and a careful 
record of food consumption Avas kept. The days chosen Avere typical days of 
aetiAuty. 

In Chart 3, the tAvo daily records for each of the 3 Avomen are presented. 
In all eases, the irregularities ai-e appreciable. The Amriations on the second 



Maloney et al : diuretic action of 


GLUCOPIIYLLINE 


605 




612 


THE JOTONAIi OP LABORATORY AND CLINICAL MEDICINE 



CiiarJ 4. — -Imlividual curves for 


cases; showur-* iNerape >icjnoglobin values cluiing: tlic 4 Phases 
of tm Cycle. 


Chart 



5.-Average cun-e constructea from 7 cases slmwin- 
menstnjatioa. 


liemoglobln clianse 


•a-ttli 




HEJtOGLOBIN STUDIES ON COLLEGE WOMEN WITH SPECIAL 
EEPERENCE TO THE EFFECT OP MENSTRUATION' 


Dorotiu Duckies a'.d C A Eudhjem, Madison, Wis 


'^HIS studj of tlie hemoglobin content of the blood of seten college nomen, 
laugmg from tneuti to twentr sesen reais of age, nas nndertaken to 
determine the dailj and honiK flnetOAtions nhich ma^ occrn Hemoglobin 
determinations neie made foi a peiiod of fifti too coiisecntiie dais, coreiiiig 
appioxiiiiatelj tno meiistmal ejiles One complete evcie leiiresented foi eacli 
noman nas dnided into the foni phases pi eineiistriial, ineiistiual, post 
meiistiual, and inteimeiistiual , and an effort nas made to eoiielate lienioglobiii 
changes nith these laiioiis phases IIouilv henioglohiii deteiiniiiations neie 
made on tliiee of the subjects, once dining the iiiteimeiistiinl peiiod and also 
on the second tlai of iiieiistriiation, to stiuh the cliniiges occiiiinig within 
the daj 

LlTERAtURE 

A sunej of the liteiatuie indicates that this subject is one nliioh has not 
been studied exteiisnelj but has letened iiici eased attention diiiiiig the past 
fen leai-s AVilliamsoii,‘ in 1916 imcstigated tlie influence of age and sex 
on hemoglobin and lepoited that from the ages of sixteen to fifti fire jears 
the sanations neie slight Duiing that peiiod of life, the lahies for nomen 
neie found to he appieciahlj lonei than for men 15 53 gm pei 100 e e as 
tompaied to 10 92 gm Moie recent noih has shonn that this standaid foi 
nomeii, paiticiilailj, is piobabh too high In 1927, Lippincott- concluded that 
13 7 gm nas the aseiage hemoglobin for females Muiphi and others^ le 
ported an aieiage of 13 0 gm and Ilelmei and Emeisoid gale a similar figiue 
of 13 68 gm Sachs and conoikeis Iiaie suggested a sliglifli lonei laiue of 
12 90 gm foi nomen in compansoii to 14 96 gm foi men Piom these data, 
a latige of 13 to 14 gm of hemoglobin pei 100 c c of blood noiild seem to 
he iioimal foi nomen 

That diiiiinl laiiatioiis in the hemoglobin content of the blood aie maiked 
has been lealized but not gneii seiions attention In 1920 Dieiei and asso 
ciates“ noted that these fluctuations neie as high as 30 pel cent and that a 
elnnge of 10 pei cent nas a common ocennence Thei gale as possible 
causes of these fluctuations blood piessnre, late and lohime of lespiiatioii 
lauations in pulse late, and possihlj fluid absoiptioii and kidiiej excietioii 

^rom the Depaitmt^nt of AgJJcuJtural Cimmf-itn Unhersitj ot Wisconsin 
Received for publication June 29 1936 

PuWl'sJiefl wUh the perrnl'islon of Ihe Director ot the ^M'5con«t\n tgrlcuUnral Experiment 
Station 

This re'iearch nas supported in part bj a grant from the Graduate School 
^\e aie inlebted to Beinice Rotter and Ruth Chambers for making the lipmoglobln 
detetmlnatlons 


607 



614 


THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


11. Smith, 0.: Daily Erythrocyte Counts in Menstrual and Inter-Menstrual Periods, Am. 3. 

Physiol. 114: 452, 193G. 

12. Eeich, 0., and Green, D.: Eed Cell Eegeneration During the Menstrual Cj’clo, Arch. Int. 

Med. 49 : 534 1932. 

13. Ashby, W. : Study of Transfused Blood, J. Exper. Med. 34; 127, 1921. 

14. Bowe, A. W., and Guagenty, M. C.: A Note on the Menstrual Influence on .Blood 

Morphology, J. Lab. & Clik. Med. 20: 253, 1934. 
la. Barer, A. P., Fowler, W. M., and Baldridge, C. W. ; Blood Loss During Normal Menstrua- 
tion, Proc. Soc. Exper. Biol. & Med. 32: 1458, 1935. 

16. Novak, E. : Menstruation and Its Disorders, New York, 1931, D. Appleton and Co. 

17. Dodds, 6. S. : Essentials of Human Embryology, New York, 1929, John Wiley and Sons. 


THE KAHN- TEST IN MALARIA* 


Albert E. Taussig, M.D., and M. Norman Orgel, M.D., St. Louis, j\Io. 


T he first coinmumeatious'® regarding a positive -Vi^assermann reaction in 
malaria date back to tbe years 1908 and 1909 when Miehaelis and Lesser, 
and Eicbelberg and others raised the question. These reports together 
with his own observations led A. von -';^’■assermann, tlie originator of the test, 
to despatch 6. Messer to Italy for tlie purpose of studying the matter. Meyer 
reported that 80 per cent of all eases of malaria with parasites in the blood 
showed a positive -Wassermann reaction. Since then most observers have 
confirmed these findings, thgugh in varying degrees, 

Craig, in Hagen's textbook^ says: “Of the few conditions in which a 
positive -^''assermann reaction sometimes occurs are . . . malarial fevers, dur- 
ing the febrile stage.” During the past twenty years a large number of 
observers have reported their experience with the -Wassermann test in ma- 
larial infection. Without attempting to exhaust the list, one ma 3 ' mention 
St. John- who found a positive Wassennann reaction in 4.9 per cent of his 
malarial patients; Curth,^ in 12.5 per cent; DeHaan,'* in 19 per cent; Mayr,® 
in 20 per cent; Schilling,® in 33 per cent; Hirsch,’ in 36 per cent; Hebewerth 
and Kop,® in 50 per cent; Pischer and Giinsberger,® in 75 per cent; Nagell,^® 
in 84 per cent. All of them excluded patients that gave a histoiy suggestive 
of sypliilis and state that the reaction became negative in a period varjdng 
from several daj-s to manj' weeks after defervescence. 

The great variation in the frequency of these false positives as reported 
bj" tlie various observers can only he explained by differences in technic and 
justifies at least the suspicion that Kolnier” may be right when he asserts that 
the so-called false positives in malaria are alwa.vs due to faulty technic. Using 
his own modification of the Wassermann test, he found that in 26 nnselected 
cases of tertian and estivo-antuninal malaria none gave a positive Wassermann 
reaction. In another series of malarial serums, sent him from Panama and 
Texas, all were negative to the Wassei-maim test except 2 in whom the possi- 
bility of sj'philis could not be excluded. Busineo and Poltz^- found a positive 
Wassermann reaction in 5 out of 49 eases of malaria but state that in all 5 

•From the J>fpartment o£ Medicine of Wrashington University and the Jcwisli Hospital of 
St. IjOUIS. 

Received for publication, July 14, 1936. 



DUOiaES EU'EHJEH HEHOGLOBIM STtlDffiS 


609 


for three -(veeks. and her hemoglobin was raised fiom 12 40 to 13 89 gm per 
100 c c o£ blood At the time this experimental woik was undertaken, the 
same treatment was staited again altliongli hei hemoglobin nas 13 61 gm She 
continued taking iron for the fi£t 5 two dajs dining this ini cstigation The 
seventh subject, Case 7, had betn a known diabetic for thirteen yeais She 
was taking 30 units of insulin daili and was receiving a caiefullj weighed 
adequate diet She was in good health but had an aieiage hemoglobin of 
approximately 12 gm per 100 c c of blood, so was gii en iron and copper 
throughout the hftj twodaj peiiod Twenti five milligrams of non m the 
form of feme pyi ophosphate and 1 rag of eoppci fiom copper sulphate were 
administered dailj She had been leceiiuig the same therapy at intervals 



chart 1 — ^Tvpjcal Indlvlaual curves sliovuna Ually variations in the hemoglobin content 
of the blood Case 1 normal uonian case 6 receiving 2o mg Fe dallj Case " a diahetic 
receiving 25 mg Fe and 1 mg Cu dally 


previous to this time AU of the women were home economics students at 
this university, had studied dietetics, and wcie familiar with the requirements 
of an adequate diet Their nutrition was good 

Hemoglobin determinations were made dailj with fen exceptions for a 
period of fiftj two consecutive days in order to ohseive the vaiiatious wlucb 
occur Cutaneous blood samples were taken from the fingertips Each per- 
son's hemoglobin was taken it a corresponding time each day, usually from 
10 AM to 1 30 PM The Ncweomei method was used to determine the hemo 
globin, the sample being compared with a caretully standardised disc in a 
Bausch and Bomb colorimeter 
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teresting observation was that, whereas only 2 of these showed a positive 
Kahn and a negative Wassermann reaction, 6 showed a negative Kahn reac- 
tion and a positive lYassermanu reaction. In our series, no patient with a 
positive Wassermann reaction failed to give a positive Kahn test. 

These findings leave one in something of an impasse. On the one hand, 
a number of careful observers working with a lai’ge material have failed to 
find any definite relation between malaria and a positive Wassermann reac- 
tion ; on the other, a still larger number of clinicians have seen, in a consider- 
able percentage of malarial eases, a Wassermann reaction, strongly positive 
during the attack, becoming peimaanently negative after an inteiwal of from 
six days to six weeks after defervescence. These eases can hardly all have 
been syphilitic, nor is it easy to explain the findings as due to technical error. 
The divergence of the results still awaits explanation. 

Several of the clinicians®- who have obtained positive Wassermann 
reactions in cases of malaria, report a similar experience with the flocculation 
tests, especially those of Saehs-Georgi and Meinicke. The Kahn test also has 
been found to give false positives in malaria. Curth,® who himself worked 
only with the Wassermann test, states that he is informed that the Kahn test 
is no longer used at the Hj'gienic Laboratoiy and at the General Hospital in 
Guatemala City because of frequent falsely positive reactions in cases of 
malaria which is very prevalent there. Sabatucei*® considers that of all floc- 
culation reactions for syphilis the Kahn test gives the greatest number of false 
positives in malaria. On the other hand, Smith,^® working in the Amazon 
Kiver Valley, reports results with the Kahn test almost identical with those 
which Saunders and Turner obtained with the Wassermann reaction. He did 
Kahn tests on the blood of 194 patients acutely sick with malaria. Of these 
patients, 40 per cent showed a positive Kahn. However, owing to the preva- 
lence of clinical syphilis and jmws, the incidence of positive Kahn tests in the 
general population is almost exactly the same, since in 1,099 nuseleeted cases, 
a positive Kahn reaction was found in 452, or 41 pei- cent. Of the positive 
Kahn reactions in malarial patients, 45 were repeated after three to six weeks, 
when the patients were clinically well. The Kahn tests became negative in 
none, and in only 2 was there a slight decrease in intensity. He concludes : 
“The specificity of the Kahn test is not affected by acute malaria or its febrile 
reaction.” 

Our own interest in this question was aroused by the following rather 
embarrassing case. Mrs. T. came to the office complaining of vague malaise, 
chiefly vertigo with headache, weakness, and a chilly feeling. The tempera- 
ture was normal ; physical examination was negative ; thei’e was no spleno- 
megaly, The urine contained 3.5 per cent sugar, and a routine blood Kahn 
was strongly positive (four-plus). No blood spreads were made. A second 
tube of blood was sent to a clinical laboratory, well known for its careful 
woi'k, which reported the Wassermann and Kline tests each four-plus. The 
patient and her husband were summoned to the office and the nature of 
sjqihilis explained to them and the importance of a prolonged course of treat- 
ment pointed out. Ten days later she returned stating that she had had a 
chill two days before and again just before coming to the office. Her tern- 
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daj of meiistiuatiou aie no moie niaiked tliau tho“5e occiuiing duimg the 
inteimenstnial peiiod Theie seems to be a slight downward trend m hemo 
globin duung the da-v This is paiticulailj tine in Case 1, wheie the hemo 
globin falls fiom 15 43 gm in the moiiiiin, to 12 63 gin iii the late e\ening 
during the midmeiistnial peiiod, and iroin 16 23 gm to 13 89 duiiiig the men 
stiual peiiod Although this small nmoiiiit of diti is inadequate, theie is no 
coirelatiou betueeii the 3 easts which would waiiant concluding that the 
menstiual loss affects the houily hemoglobin detiation 

Accoiding to Dodds,” the complete menstiual cjcle can he diMded into 
four phases (1) premenstrual peiiod of toui oi fite dajs, during which theie 
is an increased congestion of the mucosa of the uteiiis, (2) menstrual period 



usually of four oi fi-ve dajs marked hj hemoiTliage fiom the iiteiiiie mucosa 
and some destruction of its tissues, (3) postmenstiual peiiod of about sesen 
dajs dining which the uterine mucosa letuins to its original condition, and 
(4) lutei menstrual period duung which the uterus is at rest Chait 4 shows 
individual giaphs pieseiitmg the aveiage liemoglobiii diuiiig the four different 
phases of the menstiual cjcle foi the seaen college women studied Fne clajs 
weie chosen as lepiesentative of the premenstrual period and scien dais of 
the postmenstiual period The menstiual peiiods sailed with the different 
individuals, laugnig from three to five dajs The total cicles laried from 
twenty to tliirtj Ihiee dais In Cases 1, 2, 3, 5, and 7, the lowest hemoglobin 
value IS leached during the menstrual peiiod In some instances, ’ there is a 
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SDSIMARY 

1. A reA’iew of the literature rcA'eals a wide cliserepancy regarding the 
occurrence of positive Wasserniann and Kahn reactions in malaria. In the 
former test, one might possibly explain this discrepancy on the basis of varia- 
tions in technic. The Kahn test is, however, so thoroughly standardized that 
such an explanation is not A'alid here. It seemed, therefore, worth while to 
investigate the frequency of positive Kahn tests in malarial infections. 

2. In 154 eases of malaria free from the suspicion of syphilis, drawn from 
the practice of one of us and from the wards of the Jewish Hospital, of 
St. Louis, and the St. Louis City Hospital, the percentage of positive Kahn 
tests was 21 per cent. 

3. The percentage of posith'e Kahn tests in the general population was 
5.5 per cent in the private practice of one of us and 4.6 per cent in the medical • 
wards of the Jewish Hospital. In the City Hospital, the percentage was 15 
per cent. 

4. It seems clear to us that in St. Louis, at any rate, malarial infection 
offers a possible source of error in the interpi-etation of the Kahn test. 
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much more pionounced diop than m otlieis This can he explained easilj 
iWien we eonsidei that the menstivial loss may \aiy fiom 1146 gm to 23 403 
g:m of hemoglobin foi Iiealthy women Also, wlien it is realized that hourly 
fluctitations oecin ■which aie not eonsistLiith tlie same at cone^pondnig’ horn’s 
on diffeient dajs, it is not siupiisuig that two of the cases show a sligrht 
rise m hemoglobin for the a'^erage dninig the few days of meustiuation It 
IS mteiesting to note that the one indiiuluil studied who "was defiiutelj anemic 
shows the gieatest diop in hemoglobin during the menstrual phase of the 
cjcle, though she considered hei men'»tinal iienods noimal Baiei and asso 
ciates^^ found much gieafer mtnstiual I •^ses in patients with h>pochioinie 
anemia 

In Chart 5 aieiages aie made of the se\eti indnidual graphs piesented 
111 Cliait 4 It shows that tliere a irodc ot 14 55 gni of hemoglobin per 
100 e c of blood dining the inteimenstiinl phise of the cjcle and that the 
lowest ebb of 13 61 gm is nachcd dining the menstiual period, wbicli is 
chaiacteuzed by Iieniouliage Dinin^ the postnieiistiual phase there is a 
use in hemoglobin np to 14 20 gni w Imh eonliiines to niciease slightlj during 
the next intermeiistinal phase Although tire aienge difleience between the 
intcmenstiual and menstiual phases is onh 0 94 gm ni the se^en cases studied, 
tins duiniiution ma\ be consideicd significant 


SUMMARY 

1 The a\eiago Uemoglobm foi liealthj women, twentv to twentj se\en 
jeats of age, is appioMmatelj 14 gm pei 100 cc of blood and sliows clailv 
\aiiations langing fiom 13 to 15 gm 

2 Houilj fluctuations in hemoglobin occiu which aie not eonsistenth com 
parable at eoncsponding hours in diffeient dajs The homlj ^allatJDns aie 
as marked duiing the iiitei menstiual peiiod as during Ihe menstiual period 

3 Theie is usually a diminution in the hemoglobin diiung meustiuation, 
the amount varjing eonsideiably with diffeient indiMdmls Buiing the post 
menstiual phase of the cjcle, there tends to be a use m hemoglobin ■wlneh 
eontmnes to increase sligbtlj dining the mteimenstiu il phase 
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■wheu the intranasal medication was stopped. "What might result if intranasal 
instillations of oil are persistentlj’' and frequently used over a long period of time 
is illustrated in a ease reported by Fiseher-Wasels.^® His patient died of heart 
failure secondary to extensive chronic pulmonary fibrosis. She was known to 
have taken oil intranasally for twenty years. One hundred cubic centimeters of 
mineral oil were recovered from her lungs postmortem. 

REPORT OP OIIR cases'^ 

Two additional autopsied eases of oil aspiration pneumonia encountered 
in this institution during 1935 are herewith reported, not so much because of 
the supposed rarity of the condition, but rather in view of the interesting 
factors predisposing toward the aspiration of oil in each case. 

Case 1. — History. — C., an unmarried white man, fifty-eight years of age, a glass 
blower by occupation, was admitted to the General Hospital June 19, 1935, because of inani- 



Fif. 1. — Section showing oil-containing macrophages within air sacs (Case 1). Hemato.xylin 
and eosin stain: X250. 

tiou and general weakness. He gave a history of occasional ‘‘blind staggers” and ‘‘dizzy 
spells ’ ’ during the preceding few years. Examination showed him to be emaciated, apathetic, 
and mentally confused. Neurologic examination was negative. 

During his stay in the hospital he was up and about until two weeks before his death. 
He often had difficulty in swallowing either solid or liquid foods. He received haliver oil in 
15 minim doses 3 times daily. On two occasions (June 15, 1935 and July 20, 1935), he was 
given mineral oil in 0.5 ounce doses. On August 5 he began to cough and steadily became 
weaker. He died Aug. 13, 1935. 

Autopsy. — Gross Findings: The body was emaciated. In the lower lobe of the right 
lung were several rounded areas of consolidation, each about the size of a walnut. Each 
presented a grayish red, slightly convex, granular, greasy cut surface. Tlie gallbladder con- 
tained a few stones. Both kidneys were moderately contracted, with coarsely granular cortical 
surfaces. (The brain was removed and examined but was entirely negative.) 

Microscopic Description of Fight Lung . — ^A fairly acute reaction to the aspirated oil 
was present in the consolidated portions of the right lung. In frozen sections, the oil was 
seen to be distributed in tiny droplets within swollen macrophages. The oil stained yellow 

'Irrelevant or negative clinical and laboratory findings have been omitted. 



TAUSSIG ORGEU KAHN TTST IN MALARIA 


615 


there ivas definite leason foi suspecting the pipsenee of sypliihs Joluison^^ 
studied file seiiiins ju cases of imlaiia by me ms oi foni diffeieiit modifici 
iions o£ the Wasseiniaiui test His poitciifige of positne leactious ^a^led 
fiom 6 to 27 pel cent Most of the casts tiiit gd\c a posltl^e leaetion "iieie 
stiii positive 'ulieii letested some time aftei defci\escenee, though the peiiod 
of obsel^af^on ^^as appaieiith not Jouc At J. ist one of tlusc iias foimd 
Jatei fo he sjphifific, and dohiison thinks iii \ ali ucie In 50 cases of 
malaria, found the "Wasseuniim lei inn jiositut foui times One of 

the positives gate a aeiiereal iiistoij <ii((flKi uith a persistent positive le 
action became negative aftei meicuiv silicvlite injection llis iiupicssion is 
that “uhen a positne Wassermann lea ti ni is obtained duimg a malaiial 
infection, we have a svplnhtic infcc,tion in addition ' '\Ii.ConnelU jcpoits a 
suggestive case A patient with a fatal peuiicious malana shooed a four 
plus ^Vasseimami leaction Tlieie was no otlici leason foi suspecting a 
sjphilitic infection, hut at autopsj a sjphiJitic mesaoititis was found Sanu 
dels and Tuiner*® made a caieful stiulv of 1608 patients m a jav\s clime at 
Bath, Jamaica Of these, 266 weie listed as malaiial and these gave almost 
the same propoitiou of positive 'Wassermamis as the gential population In 
most of them the leaction lemamed positive, vvhetliej in an attack oi not In 
only two was the loactiou positive dining the inalanal paioxjsm and negative 
at othei times, both of them howevoi, <;howed CMdcnce of a pievions intec 
tion with >aws The authoi's suggest that in an old >aws patient, whose 
Wassermann has become negative, a malainl infection nuij again cause the 
latent "Wassennanii to become positive Heinemanid^ had made a siniilai ob 
seivation He stated that an old svphilis oi fiamhcsia patient mav have a 
positive ‘Wasseimami loactiou nnde negative b} malaiia, to ictuin to positive 
after the conclusion of tieatment, while, on the othei hand, a syphilitic with 
negative seiologj may have the Wasseimami made peimonently positive by a 
malarial infection 

One of oui cases points a siniilai lesson H H, a paietic, had a foiii plus 
Kahn lu his blood seium lu 1931 with a tiuee plus Kahn and a paietie gold 
enive in the spinal fluid Kanh vigoious tieatment lesulted in negative 
serologv without nciiiologic iiupiovenioiit lu July* 1934, he entered the hos 
pifal foi malaiial theiapy At the time, the blood ICihii vias negative, the 
spinal fluid show ed a negativ e Kahn but 74 cells poi e mm The day after 
Ills fiist malarial jiaioxvsni, the blood ICahu became thiecphis, the lYassei 
mann reaction three plus The following day both of the tests were four pins, 
and have lemained so evei since 

The most leeent publication on the subject is that of Wilson and Leviii,=‘ 
who leviewed the material at a large geneial Jiospital in Cliailoston, SC Of 
262 cases of malana 102 gave a negative and 70 a positive Wassermann Of the 
70 positive leactions, 13 weie dcfimtelv not svplnhtic as was shown not onh hv 
the Instoiy and physical findings, but also by the fact that m all of them tlic 
sciology became negative aftci defeivesceuce These 13 false positive leac 
tioiis lepiesent about 5 pel cent of the total niimhei of malana cases, about 
4 per cent of the total mimhei gave a falsely positive Wasseimaiiu icaction 
and less tiian 3 per cent a falselv positive Kahn icaefion As will be seen, 
these aie much lowei figuios than vve found m om own cases Anothei in 
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On Sept. 6, 1935 he sustained a severe cerebral accident, causing left-sided hemiplegia. 
He became comatose and died Sept. 7, 1935. 

Autopsy.- — Gross Fmchnys: Tliere was an extensive light-sidod cerebral hemorrhage; 
severe atherosclerosis was present in the cerebral and coronary arteries and aorta. A patchy 
bronchopneumonia was present in the lower lobes of both lungs and in the right middle lobe. 
The larger branches of each pulmonary artery contained loose embolic chunks of thrombus 
material. The heart was dilated; mural thrombi were present in the right auricle. The 
kidneys were slightly contracted. 

Microscopic Description of lAings. — Several of the consolidated foci presented an acute 
seropurulent or serofibrinopurulent exudate. A block from another place presented an early 
reaction to oil, quite similar to that described in Case 1. In addition, there were several foci 
of fibrotic reaction, much older than any seen in the first case. In these areas, the lung 
architecture was replaced bj' dense fibrous tissue which was honeycombed by large and small 
oil droplets (Fig. 2). Each oil droplet was bordered bj- foreign body giant cells. In frozen 
sections, all of the oil stained yellow with scarlet red and failed to react witli osmic acid and 
nile blue sulphate. 

In this case, the appearance of definite columnar epithelium lining the alveoli, which 
were filled with lipophages, was more pronounced than in the preceding one. 

Diagnosis: Cerebral hemorrhage; acute and chronic bronchopneumonia (mineral oil 
aspiration) ; pulmonary embolism ; generalized arteriosclerosis. 

COMJIENT 

The intrapiilmoiiary lesions observed in both of these patients were quite 
similar niorphologicalh' to those previouslj’ described b)" other writers, notably 
Laughlen,^ Pinkerton,-' ^ and Graef.’ All of the stages of pulmonary reac- 
tivity to oil were encountered in one or the other of these two eases, ranging 
from iutraalveolar phagocytosis of fine oil droplets early in the process, to the 
formation of denselj' fibrous foreign body granulomas about large oil droplets 
late in the disease. In both cases the oil found in the lungs gave staining 
reactions typical of mineral oil. This would indicate that in Case 1 the haliver 
oil did not gain entiy into the patient’s trachea, even though he had had many 
doses of it, and onlj' two of mineral oil. An explanation may lie in the fact 
that haliver oil is more irritant to the pharynx and trachea than mineral oil. 
In each case there was an associated septic bronchopneumonia, an expected 
finding in the light of previous reports. 

Pi'om a practical standpoint, a valuable lesson is contained in these two 
eases. Neither patient suffered from demonstrable paralyses during the time 
the oil was administered. The only clinical contraindication to the oral ad- 
ministration of mineral oil presented by these two patients was their difSeulty 
in swallowing. This impairment of the swallowing act was not marked, as 
neither had to be hand fed. One patient’s (B. L.) practice of holding the oil 
in his mouth for a time in order to avoid swallowing it, certaiulj’ may have 
further disposed toward the aspiration of oil in his ease. It is probable that 
the incidence of oil aspiration pneumonia could be materially lessened if 
phj'sieians would routinely question patients regarding dysphagia before pre- 
scribing mineral oil for laxative purposes. 

The attention of practicing phj'sicians is not as yet suffieientlj" focused 
upon the problem of oil aspiration pneumonia, not onl)’^ as a morbid entity, 
but, just as important, as an insidious and dangerous clinical ailment, which 
like many other diseases, if unsuspected remains undiagnosed. Oil aspiration 
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perature was 105° F , there wa-. no splenomegalj , hut the blood contained 
the parasites of teitiau malaiia Quinine tlKia])\ vas instituted Two weeks 
aftei defen csceuce, the Kahn lest ms stih slijrhth positive (one plus), but 
two necks later it had faecoinc negitne Suite then, at two and six month 
nitenals, the Kahn test has remained iieRaliie, and the patient has been well 
except foi a mild diabetes 

JIalaiia is not leij pieialent in St Lniis hut duiing the past four years, 
61 noiisjphilitic cases of mTlana rime under nbseivstion in the piiiate and 
hospital piacticc of one of us The othci during 1935 studied 93 cases in the 
wards of the Citj Hospital in nhich Kahn tests could be done The great ma 
joiitj stere of the teilian tjpe, a few being estno autumnal All cases in which 
theie existed e\cn a suspicion of sjphilis weie eaicfulK excluded Of these 154 
cases, 37 gate a positire Kahn lenction (usuillv a foui plus) making oxei 
21 pel cent positiies In 28 of the patients with a positne Kahn a IVassei 
manii test was also done 22 of the sin gase i positiie reutioii, 6, a negatiie 
No case was seen in which the IVassermann test was positise while the Kahn 
test w as negative 

Of the 37 malarial patients with a positive Kahn test, 13 could be fol 
lowed tip sei ologicallj In all of them, the Kahn test became negative after 
quinine theiapj had caused cessation of fcxei In 4 oases, the Kahn test had 
become iiegatiie within eight dajs, in all ol them within fifteen days 

One ease is niteiestiiig fiom another angle P C came to the ofSoe with 
a history veiy suggestne of malaria She had taken some quinine but had 
discontinued it on acconut of xomitmg She was riiniiing a little daily fevei 
and had a laige spleen The blood showed a marked secondaij anemia, hut 
repeated thick and tlim spieads failed to reveal the presence of malarial para 
sites The blood Kalin tost, howeici, was thiee plus Under quinine medica 
tion, the fever ceased, the spleen became smaller and finally could no longer 
he felt, the Kalin test two days attei defervescence was one plus, fifteen days 
later negative, and has lemaitied so It viould seem that occasionally a posi 
tive Kahn test might aid in the diagnosis of malaiia 

The most stiiking testimony against the view that malaiial infection will 
cause a positive Kahn oi Wasseiimnn in a consideiable proportion of cases 
has been that of Smith and of Ssiindeis and Tiiinci, who found the percentage 
of positive serology in malaria identical with that in the geneial population 
In our gioup of patients, this was not the case In the piivate piactice of one 
of ns, It lias been i online to do a Kahn test on the blood serum of each new 
patient During the past two years, out of 679 such patients, 37 showed a 
positive Kahn test, making 5 4 per cent In the medical wards of the Jewish 
Hospital, of St Louis, from vvlueli some of our malarial cases vveie drawn and 
where the same lule is obseived, tlieie vvere 411 admissions during the past 
yeai with 19 positive Kalm tests, a piopoition of 4 6 pel cent In the City 
Hospital, of St Louis, the piopoitiou of positive Kahns is Inghei, being about 
15 per cent of the total population However, among the cases of malaria 
there, without legard to the picsence of syphilis, the percentage of positive 
Kahn tests was 31 pei cent The diflcience, or 16 per cent, may leasonably be 
regarded as indicating the incidence of positive Kahn tests due to malaria 
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IV. Salivary Secretion Test in Peptic Ulcer Patients and Normal Subjects 


H. Negheles, 1M.D., Ph.D., and P. Levitsky, SI.D., Chicago, III. 


E PPINGER and Hess of Vienna applied tlie conception of “vagotonia’' to 
peptic ulcer patients on the basis that the majority of them presented 
symptoms attributable to a bj^peraetivits’' of tbe parasj'mpatbetie nervous sys- 
tem, but admitted that in a number of ulcer patients mixed symptoms were to 
be seen. They injected peptic ulcer patients with pilocarpine, and reported 
an increased salivary secretion in response to this drug.^ Von Bergmann and 
bis sebool elaborated upon tbe idea of Eppinger and Hess, and supplanted tbe 
conception of vagotonia by that of “autonomic imbalance,” by ivbieb they 
characterized ulcer patients.-- ® Increased salivation in patients with peptic 
ulcer has been described by several authors.®'^ None of these investigators, 
however, have made a comparative study on tbe salivary secretion of ulcer 
patients with that of a similar group of normal persons. 

material and methods 

Ail subjects were white adult males between tbe ages of twentj' and sixty- 
six years. Thirt}^ normal individuals free of any gastrointestinal complaints 
were selected, along with 34 peptic ulcer patients picked at random from our 
gastrointestinal clinic. Two of tbe patients suffered from gastric ulcer, the 
remainder from duodenal ulcer. Tbe ulcers were iu various stages of activity. 
The diagnosis had been established clinically, roentgenologieally, and by other 
laboratory tests, in several by operation; no ease was included in which the 
diagnosis was doubtful. 

The individuals presented themselves for the test in the morning, two or 
three hours after an ordinal-}^ breakfast. A subcutaneous injection of 1 mg. 
of pilocarpine nitrate for every 30 pounds of bodj*^ weight was given. The 
expectorated saliva was collected for an hour following the injection, and the 
volume measured. In all cases the peak of the secretion curve occurred in the 
second quarter-hour period. No untoward reactions from the pilocarpine in- 
jection were observed, but nearly all subjects experienced some flushing and 
perspiration. ^ 

The data were tabulated in the foi-m of a correlation table, the coefficient 
of correlation between the volume of secretion and age being determined ac- 
cording to the formulas of Pearl.' Statistical means and the significance of 
their differences were computed by the method of Fisher.® 

•From the Gastro*Intestinal Clinic and the Department of Gastro-Inte'^tinal Research, 
Michael Reese Hospital, and the Department of Physiology, University of Chicago. 

Received for publication, July 27, 1936. 
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OIL aspiration rNrxmomA^i 


Repoiit of Two Ai topsifd C\sLb iv Aduljs 
Glorgl 11 Fetiekaiw M T) 3 lA\\nE^\, Pa 

J N'lRODVCTIOh — Attention has bteii diieutd to oil aspnatioii pneumonia 
oil fins confluent faigef} ffnouprh tiu coiitnbufioiis of Laughlen/ Pinkei- 
ton,“ ^ KabinoMtch and Ledeiei ^ Jkeili'’ *’ and Giaef ^ These Moikeis ha^e 
lepoited a total of 31 autopsiecl coses anion^ winch 26 occuned in infants 
01 children and 5 in adults Peinsd ot the liteiatine mil ie\eal a numbei of 
additional leports, most of them <om.nnnig clinical cases 

EUologic Faciois — The laiious eii< umstances oi metlianisms piedisposnig 
to the development of this disease ha\e been discussed thoioughly bj the 
authors mentioned above A point in tommon among inauv of the reported 
cases is the piesence of some inteifeieine with the act of swallowing, due 
eitliei to local oi cential causes Infantile maiasmiis, stupoious states, and 
central neivous system lesions are often contnbutoij Anv depression of 
bulbar function sets the stage foi aspiiation of oil into the lungs The 
methods bj winch the oil is intioduied diffei, bnt it is known that mtianasallj 
instilled 01I3 medicaments and oiallv administeied cod Inei oil 01 mineial 
oil account for a high peicentage of the cases repoited The forced intake 
of cod hvei oil into the throats of lesistive thildicn lias been lesponsible for 
the development of oil aspuation pneumonia Fattv substances present m 
foods have not infiequeiitlv been etiologic in infants® Although certain 
writen have stressed tlie point that oil aspuation pneumonia is not a disease 
liable to affect health} people, it should not be thought tliat this is a hard and 
fast rule The existence of impaiied deglutitive function is not absolutel} 
necessary in oidei that oil be aspnated, paiticulail} when the oil is taken 
intranasall} Graer has called attention to the fact that mineial oil is non 
irritating and does not excite the cough iefle\ The addition to it of mildly 
anesthetic substances such as mentliol fmthei lessen its nntatne potentialities 
Along this line, the expeiience of Tclieitkoff and Oinstein,® as set forth in a 
recent clinical lepoit, is interesting 'Ihesc anthois lepoited 10 cases of 
“bronchopnlmonarv disease'^ v\bich thej attributed to the mfianasal use of 
odv substances Eight of then cases ueie encouuteted during the space of 
a few months of consultant office piactice The authors warned against the 
indiscriminate use of intranasal oil and stressed the impoitance of questioning 
chronic lung suffeieis as to whether 01 not thev used nasal medication, in 
order to detect the disease moip fieqiientlv All of then patients improved 

•iTorn the Department of rathologrj of the Pittsburgh Cit\ Home and HoipItnU 
ReceUed for publication Jul> 25 1936 

tfhls term «?uggested bj Ikeda Is u«seil hero to include anj lung disease attributable to 
the aspiration of oils or fats 
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The work presented tends to show that peptic ulcer is not a local disease, 
but probably a systemic one. In another paper of this series, it was shown 
that the supposedlj’ healthy members of ulcer families have an abnormal 
gastric secretion,^® so that constitutional diiferences do exist between ulcer 
patients and their I’elatives and normal individuals. 

Our results are not in favor of the theory of vagotonia, but support the 
concept of autonomic imbalance, somewhat because a disturbance (or imbal- 
ance) in the parasympathetic system itself may explain our findings. 

SUMMARY 

The salivary response to pilocarpine was determined in a gi'oup of 30 
normal persons and 34 ulcer patients. In neither group urns any relation of 
volume of secretion and age seen. The salivaiy secretion of the ulcer groups 
was significantly lou-er tlian that of the normal conti-ol group. 

We are indebted to Dr. T. O. Tntema, School of Business, University of Cliicago, 
advice in tlie statistical treatment of the results. 
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rETTERMAN OIL ASPIRATION PNEUMONIA 
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Tfith scarlet red and failed to react nrtli either nilo blue sulphate or osmie acid In, paraffin 
sections, the oil containing macrophagts or “hpopliages ’ n-ere easily identified by their 
vacuolization (Fig 1) Manj of the cells weri. greitly awollen In some almost no cytoplasm 
remained Nuclei were often ccccntno Tli so d containing cells ivcro grouped nitJiin the 
air sacs, often in companj with one or mon other exudative elements chiefly fibrin, serum, 
and poJymorphomielear leucoevtes Mam air sacs nere completelj filled solely with lipo 
phages In others there was an admixturt nith firm or poljmorphonuclcar leucocytes or 
both In jet otlier areas the response wau s rou or stio cUiihr In the periplieral portions 
of the consolidated areas, the exulnte n s ^rel mmantlj hbrinopumlent An interesting 
finding, several times noted previoiish in tii s di was that in manj of the alveoli winch 
contained Iipophages, the ahcolai tpithth ra \ as asil^ demonstrable being made up of 
deep staining cells of cuboidal to low c lui n r tvje 

Although for the most part the rou ti i to t) d was acute in soieral areas concentric 
formations of young fibrous tissue weio i n tn losiig luge droplets of od which were inti 
niately clothed by foreign bodj giant cells Other lug dioplcts of od which seemed to have 
resulted from the agglomeration ol lunis ^ 1 loph c'* \\(*u sunounded b\ deep staining 



Fig _ — bcction showins foreign bol> Rianulomatous reaction to large oil droplets Jn scarrel 
lung (Case Heniatox>lin and eos n stain X2s0 

fresh macrophages which seemed to be in a proto s of fusion to form foreign bodj giant 
cells These droplets had not yet excited fibrous response 

Diagnosis Acute bronchopneumoma (mineral od aspiration) , inanition, chronic glo 
nierulo and interstitial nephritis 

Case 2 —history E L , a. luaTticd white man, sixti one years of age, a bug extermina 
tor by occupation, was admitted to the General Hospital Oct 15, 1931 In addition to 
chronic arthritis of both 1 nccs, he complained of shortness of breath Ho remained in Ilie 
hospital for nearly a jear, during which time he was usually able to bo up and about lie 
showed mental confusion, continually drooled at the mouth, and had difficulty m swallowing 
Ue was frequently constipated, but when lasatnc tablets were given him, he would hold 
them in lus mouth until he felt ho was not watched, when he would spit them out On 
June 11, 1935 he suffered a mild cerebral accident characterized by muscular twitdungs of 
the face and both upper and lower citrcmitics There were no rc&idunl signs From this 
time on he was gnen mineral oil m one ounce doses when indicated, rather than pills or 
tablets Up to the time of lus death he had received at least 10 such doses, this medication 
too he held in lus mouth and later spit out if not carefully watched 
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est positions of the cervical glands. Only rarely were the deeper uterine tissues 
found to be involved, since its periodic change and power of regeneration, as 
the result of ovarian hormone stimulation, protect tliis organ, in some degree, 
from an extensive infection. TJic tubes and ovaries aet as reservoins or foci 
par excellence for the gonococcus. Latency of the infection is therefore a fre- 
quent sequel in lioth the male and female genital organs. 

As smears and eultural procedures are not always of value in the diagnosis 
of latent gonorrhea, the complement fixation test that was discovered in 1906 
by Miiller and Oppenheim,^ and, independently of them, by Bruck,“ becomes use- 
ful as an aid in diagnosis of gonococcal infection, iilany investigators in this 
country, among them Teague and Torrey,® AVollstein," Schwartz and hlcNeil,® 
and a great number in Europe, including Vannod,® Krumbein and Schatiloff,’® 
and many others were among the pioneers of this new laboratory method. Be- 
cause of the technical difficulties and errors in interiiretalion, the use of the 
complement fixation test as a routine laboratory procedure was delayed for 
more than twenty years. The main difficulty in the past has been the production 
of a suitable antigen that had a wide range of reactivity. Attempts to improve 
the gonococcus complement fixation technic have been only moderately success- 
ful, since it is far more delicate than the Wasserraann test. The reaction has 
been improved in many ways but much more still remains to be done. It was 
not until seven years ago that the European countries accepted it as a routine 
method of diagnosis. This aroused in this country a new interest in the reaction. 
Considering the American literature of the last five years, the reader is con- 
fronted with different opinions in regard to the clinical value of the reaction. 
There are some workers who think that this test has a very limited, if any, 
clinical value (Herrold,*' Jacoby,^® Bucher,’®) while others (Kohner,” Swan,’= 
Barringer and her associates,’® Brunet and Levine”’ ’®) have reached the op- 
posite conclusion. Barringer, Strauss and Crowley mention the importance of 
this method for the determination of a cure. This matter has been under dis- 
cussion for many years among the European investigators. In a paper on this 
subject, published by me together with Griifenberg’® in 1925, it was pointed 
out that this test was probably helpful in making more certain the establish- 
ment of cure. In spite of extensive work this problem still remains unsettled. 

The purposes of the study reported here are: (1) to help the clinician in 
the interpretation of the gonococcus complement fixation test with respect to its 
clinical value and to demonstrate the limitations of the reaction-, (2) to prove 
that this test is helpful in the determination of cure. 

EXPERIMENTAL 

The technic which has been used in these .studies is the same as that which 
has already been published. The main principles of this procedure will be 
repeated here. 

Antigen . — The gonococci (about 12 strains) Avere originally cultivated on 
Lmunthal’s cooked blood agar, but are noiv grown on the modified filtrated 
cooked blood agar, suggested by Baync-Jones. The age of the strains is of minor 
importance, since old laboratory strains shoiv the same antigenic poiver as young 



rEllEUjrVN OIL \SPIR\nON INiUMONIV 


623 


piieiiiiioiiia lb not necessanlj' fatal AU ol the patients lepoitcd by Tcheitkoff 
and Oiiistejii® impio^ed nheii iiitiaiiasal oiJ medication Mas stopped lu all 
piobabihtj, indiMduals ma> ieco\ei fiom mild oi subchiiical lung damage 
lesultant fiom admmistiation of oil In mouth, without the condition’s e\er 
ha\ing been recognized The suggestion ot RibmoMtcli and Ledeier'* that 
sputum from suspected cases be examined for oil eontamuig moiiocjtes seems 
a good one This pioceduie <doiijr with faieiul histoij taking and adequate 
X ra> studies should lead to moie fiequeut <liiiical uiognitioii of tins intei 
estnig and often inuiecessai> diseise 


COXCLl SUIN', 

1 Two eases of oil aspiiation pneumonia in adults aie heiewith icpoited 
with autopsj findings Tlie pnlmonan lesi ms >bsencd ni each instance coi 
lespond well with those desciibed In l!ie wpteis mentioned pieiioush 

2 Oil aspiiatioii pneumonia is often pie\entibli Caie should be taken 
tJiat miiieial oil rs a laxatne should lu picsmbecl onl\ foi tliose patients in 
whom theie is no inteifeience with the att ot swallowing The fiequeiit use 
of nose Oils to ludge fiom ceitain leient contiihntions to the liteiatuie, is 
also fraught with danger, e\eu whoie theic is no impaiiment of the deglutitne 
function 

3 If incieasfd attention is dueetod toward oil aspiiatiou pueumouia, it 
will be lecognized more flequcuti^, both clinicalU and at autopsj 
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half an hour, and then stored in the ice box for twenty -four hours. Since freshly 
inactivated serum shows an increased labilit}’ of its reactive substances and there- 
fore might yield false serologic results, the test should not be made on the day 
of inactivation. A serum used more tlian three daj’s after being taken from 
the patient may give nonspecific reactions. The same is true for serums from 
patients who have recently been immunized with gonococcus vaccine; a period 
of at least six iveeks must elapse before results, not influenced by the immuniza- 
tion, can be expected. 

Amboceptor . — The titration of the amboceptor is carried out in dilutions of 
1 :200, 1 :400, et., to 1 ;25,600. Complement taken tw’entj'-four hours previously 
from a healthy male guinea pig in a dilution of 1:10 and sheep’s blood in a 
dilution of 1 :20 are added. The dilferent reagents are ahvays used in the same 
amounts (0.25 c.c.). Each tube contains a total of 1.25 c.c.; the difference, due 
to lack of serum and antigen in this preliminary test, is made up with normal 
saline. Tw'O control tubes containing no amboceptor are set up in order to 
exclude the possible hemolytic action of the complement or tlie saline. This 
preliminary test is incubated at 37.5° C. for one hour. The first reading is made 
after twenty minutes, the final one after one hour. The unit of amboceptor is 
taken either as that dilution in w’hieh complete hemolysis occurs in twenty min- 
utes, or one-fourth of that dilution in w'iueh complete hemolj’^sis occurs in one 
hour; the lowest dilution showing hemolysis is taken as the titer. For example; 
if after tw’enty minutes complete hemolysis occurs with 1 :S00 dilution of ambo- 
ceptor', after one hour w’ith a 1 :3,200 dilution, the unit is 1 :800, Or, if hemolysis 
occurs after twenty minutes in a dilution of 1 :400, after one hour with a dilu- 
tion of 1:3,200, the unit is 1:400. Or, if hemolysis takes place after twenty 
minutes at a dilution of 1 :1,600 and after one hour at a dilution of 1 :3,200, the 
unit is 1 :800. The jnirpose of the double reading at different intervals of time 
is to exclude the hemolyzing power of the complement itself. 

Mam Test.— In the main test three tubes arc used for each serum. The 
first, which acts as a serum control contains no antigen but double the amount of 
serum (0.5 c.c.). The second and third tubes contain all the constituents of the 
firet tube with the addition of the antigens which differ in each tube. Known 
positive and negative serums are ahvays included in the main test as controls. 
After adding complement, the test is incubated at 37.5° C. for one hour. The 
hemolytic system (0.5 c.c.) is then added to each tube. Readings are made as 
soon as the negative serum controls, w'ith and without antigen, are hemolyzed. 
This may take place in from tw'enty to sixty minutes. With readings at the 
moment w’hen tlic controls are hemolyzed, the w'eak positive reactions are not 
overlooked. 

The eomplcTucnt fixing power betw'een antigen and antibody is the w’eak 
point in this test a fact which can readily be showm by comparison of the 
gonococcus comj'h iiient fixation reaction with the more stable Wassermann 
test. The Hamanii i ombined system, reported by Thomson, Hamann and Park,’’^ 
attempts to make luc test more stable by titrating the fixing power of the 
complement. 

The tests report > d in this paper were carried out, using the technic w’hich 
has been described abi \e and the results recorded as + (strongty positive); 



NECHELES LEVITSKY STUDIES ON CONSTITUTION AND PEPTIO ULCER 625 


RESULTS 

Fiom Table I it appeared that the oldci aioup of ulcei patients (fortj one 
to sivt^ SIS jeais) seeiefed moie sah\a lliui the \(,uiir,ei gioup (twenty one 
to fortj j ears), and that no sueli dift i ii < (.Msud bLt^^LPu the noiinal gioups 
Bj using Fishei foiinida® foi snnll s(ik^ it was found that the inciease of 
sali\ai} seeietion ^Mth age in the nh i f.ioiip not significant Theiefore, 
the combined age gioups of the nl(oi stiu'- \\ lo c >n piied nith the combined 


1 \bi 1 


AGE 1 

1 ■VO OF SI Ull I 1 

1 \ 1 \ sc( rrTioN IV t i. 

IN aE\RS 

ur CEP 

\ T \ti 1 

! ' n 

1 NORMAL 

21 40 

13 : 

1 1 

1 * 1 

llo 

41 GO 

1 

1" 1 

1 1 

1 IIS 

21 OC 

1 0^ 1 

a 1 

1 ^4 1 i « 4 1 

IIG ± 73 


DifFcrencc of the means of boUi groups nnl st nla.r 21 0 ± 9 7 

error of the difference 


age gioitps of the noimal senes llie means of all ulcei patients and of all 
noinial peisons detenninecl statistieallj ueio Oil and 116 cc, lespectnelj 
The difference of the means of the noimal and ulcer gioup was 21 9 ± £) i c c 
Since this diffeimicc Mas mote than tuice its stindaid eiior, it had to be 
eonsideied significant, and it must be concluded that peptic ulcei patients 
secrete less salna follomug pilocaipmc than noimal subjects 


DISCUSSION 

The finding that the patient with peptic ulcei secietes less salna to pilo 
carpme stimulation eeitainlj speaks against the theory of geneialized vago 
tonia Oui results do not necessarily dispio\e that iilcci patients may have 
increased salnatiou (Winkelstem^) but the piobability is, that it is not so 
In a pievious paper of this scues, we lepoited that gastiic appetite secietion 
was highei in acidity m ulcei patients than in noimal subjects ® It was pointed 
out that the gieatei acid lesponsc to appetite stimulation m ulcei patients 
could haidlj be used diagnosticalh , because the indnidual results were too 
scattered and onlj statistical tieatment proved that theie was a significant 
difference The same is tine in the piesent papei The significance of the 
difference in salnaij secietion between the normal and ulcei gioiip had to be 
proved statistical!}, and theiefoie salnarj response to piloeaipine cannot be 
recommended as a simple diagnostic test 

It remains an open question -ivl .5 the ulcer patieut secietes less salna than 
the individual without au ulcer Muii} patients with gastiio ulcer disp 
hjpeiinotilitj of the stomach and nniij patients with peptic ulcer of 
duodenum show gastiic hypeimotility and ii, peracidily It is piohablc that 
this hj-peiactiMty is due to impulses leaching the stomach through the aa . 
01 hi a humoial mechanism One niaa assume, then, that ccitain ccnteis in 
the midbrain are in a state of Inperaetn.ta (eenteis foi gastiic secretion and 
motihty), and that othei eenteis are not afteeted, 01 eaen maa be depressed 
(salivation center) Since saliaai, secietion is a eomplev process, one must 
think also of psychic inliihition or of peiipheral reflex inhibition 
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earlier than tliis by improving the technic of the lest. Price='* tried to demon- 
strate this fact by immunizing himself, patients and animals with a gonoeoeeiis 
vaccine. He found a stronglj' positive serologic reaction present by the tenth 
day. However, the mechanism of antibodj- production seems to be dilferent 
from that of natural infection. The problem involves the question as to whether 
or not it is possible to use this test in making a diagnosis of early gonorrhea. 

Table I 


Eesults of Complement Fixation Tests in Vamods Cases 
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30 cases 
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9 cases 

2 

22.22 

2 

1 22.22 

3 

Osj.oo 

1 “ 

1 22.22 
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•Changed later to + + + +. 
tChanged after twelve days to + + + +. 

tone: ten days later to + + + + ; second, after eighteen days to t+. 


Cohn and Grafenberg pointed out this possibility in 1925, but after further 
studies the idea was dropped, because of the fact that an early formation of 
antibodies in gonococcal infections could be demonstrated only irregularly and 
exceptionally. In the present study serum from a patient suffering from an 
acute gonorrheal discharge for five days was found to trive a positive reaction; 


the clinical diagnosis was acute infection or recuri,- 
of a strong suspicion that these s 3 Tnptoms represpi 
cannot be cited in favor of earlj^ serologic diagr 
serologic method has no practical importance, 
determined bj’’ bacteriologic means. 

Another frequent reason for the ah'" 
is the nonabsorption of antigen due to 
surface of the urethral or cervical muco” 
surprising that the largest number of 
with anterior urethral and mth ceiwica. 
because the gonococcus spreads or 
mucous membrane, wliich have a grea’ 
will be produced. On the contrary, w 


■'levertlicloss, because 
'^example 
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LMOR^TORY METHODS 


THE GONOCOCCUS COMPLEMUM FIXATION TEST 


AURFDCOH^,MD NlW IIWCN f 0\N 


S EVEN jeais befoie the disco\ciy of tin t^oiiocoti-iTi, 1)% Naisser, Noeggerath^ 
attracted the attention of physicjant. to the impoit.uiLC of latent gonorrhea 
in the female in Kis mastcih elmical sUid\ tutitlcd /he Intinte Gotwjihoe dcs 
ueibhchen Gesclilcchts Since the euoh>gie a, cut of gononhea i\as as jet nn 
knoMTi, Noeggerath’s statements wcic based oiih on tlmual ohsenatjons Uhe 
difficultj in diagnosis encoiinteied b> this ivoikcr olniuus 

With the disco%eii of the gonococeus, the difficulty ni diagnosis ot suhaeiite 
and chronic eases of gonoriliei was liuthei emphasizt-d Ftciiuent micjoscojuc 
evammafions sometimes Iiad to be made befoic gonococri could be lound m 
smears ZiU, as cited by BiandsUiip," states tli it gonococci mas be dcmonstiatcd 
in females in 40 pei edit of chioiuc cases after an esamination of sc\en smears, 
m some instances it has been possible to demonstrate the gram negate c diplococci 
only after examining '<0 to 80 smoais 

With the adoption of tlic cultmc metliod as loutino, thcie seemed to be 
some increase iti the efficient of diagnosis of goiioiihca It is esident that 
material containing onlj a fen oiganisms mil tithl a gi eater iiumhei of positue 
results nhen esamuied h> the cultmal than In the micioseopie method, because 
of the incicasc in numbers due to gionth m a siiKalilc medmm An osperionccd 
worker in this field knows that thcic arc mstanecs m which onli the smear mas 
he positnc while the repeated eiiltiues fail to show giowth of the gmioeoceus 
Tlieiefoie it is essential to emploi both methods as aids in the diagnosis of 
gonoirhea 

Bicn these laboratoi, pioceduics aic limited in their usefulness, paiticu 
laily in the cases in which the gonococci hale pe.ictiatod into the tissues and 
surrounding striietujes so as to dissppoai completclj Horn the discharge 
The lacunae of Moigagni and the glands of Little of 
urethra, Cowper’s glands, the pioslatc, the seminal lesiclcs, oi «■'; 
frequentlj become encapsulated foci of gonococci Bcpcnding on ° 

inflammation, these foci mai he moie or less su, rounded 
cell and tissue reaction or mai cicn foim an abscess Ti jp 
"onoceccal uifecUou is also known as a fieqiient complication of the disease of 
tiie female sev organs K Schioeder,’ among otlicis, has demonstrated gonococci 
n ttedler tac^ of the altered mucous memhianes of the ceu.s, concealed 
in fte inZtitiai infiltiations of round and plasma colls h.ng between the deep 

•From the Dcp-irtm-nt ot Boctcrlolom aUe ITnUcr-.l, ScUool OI MM.sloe 
ReceUetl for publication June 26 5926 

f27 
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suspicious cases showed a -f-r-f; 1 a -r-i- reaction; in 1 of them the gonococcus 
was found on culture in the bartholinian gland. The 2 other cases could not be 
e.stablished bacteriologically, but a purulent discharge, temperature in the 
puerperium, and swelling of the joints in 1 patient, and a discharge, tempera- 
ture and eondylomata acuminata in the other made the clinical picture sus- 
picious. 

Four cases of .sterility in female patients with negative history and bac- 
teriologic findings ga\e negati\e reactions. 

The serums of 2.3 children, of whom 10 showed no evidence of a gonococcal 
infection, were tested. Nine gave a negative serum reaction and 1 a -f reaction; 
this child was suffering from a septicemia of unknown origin. Of the 13 chil- 
dren wiio had positive .smears and cultures of the vagina or rectum or both, 
3 gave stronely positive, 6 a weakly positive, and 6 a negative reaction. These 
results are similar to those described previously by Cohn and Kosowskj'.^^ In 
these eases no explanation could be found for the discrepancies in the serologic 
results in children with an identical clinical picture and apparently the same 
constitutional make-up. Tlie age may be an important factor in this group, 
since the stronaly posit i\-c reactions were found in children of three or more 
><ai’s old while the sounger ones showed a weak or negative reaction. 

The Deterininutuin of Cure . — The problem as to whether the gonococcus 
eomplemcnt fixation test is useful in the determination of cure has been in- 
tensively discussed in Euiopean countries for a long time. The surprising fact 
thal positive serologie results were obtained in patients who had been declared 
cured for mans' years, and that negative serum reactions were followed by posi- 
tive bacteriologie findine.' tended to discredit the test. 

Due to the faet that the above-mentioned positive reactions were found 
in clinically cured eases in s^bieh the gonococcal infection had occurred ten to 
twenty years previously, y p^'isislence of complement fixing antibodies without 
coutiii'icd stimulation In ,in .mt men was assumed. The adoption of this idea seems 
surpi ''ing. becau^'p the a'-uinption is never made in the Wassermann reac- 
tion. in which similar ub'-c j \ .itioiis can be noted. Cohir^ attempted to clarify this 
point b\ immunizing nornml persons with a gonococcus vaccine. He produced 
a positiie reaction in such t-vons and found that the antibodies disappeared m 
from twenty-sbc day.s to three months after the vaccination; even if the mecha- 
nism of the production of complement fixing antibodies by immunization might 
he different from that of naiiiral infection, these experiments show, ohvio^ly, 
the disappearance of antibodies after the elimination of the antigenic effect. 
It is also significant that the persisting positive reactions were found mainly 
in cases with gonococcal eomplieations\-hich frequently showed a recurrence 
of the disea.se. Further, there were cases in which the positive reaction became 
negative after the clinical cure. All of these facts, taken together, indicate tha 
a continuing positive reaction is more than just the remnant of a serologic re- 
action. 

Unfortunately, the number of serums from patients who were considered 
as clinically cured, was small. Nevertheless there were cases which show c ear j 
the disappearance of complement fixing antibodies after cure. 
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ones It IS ^cl} impoit.int to ha\c striins ^\itli a anti^eme leactiMU 
Piom the experiments o£ Teague and Toim uid llie moie leocnl stndj of 
Tulloch,"” It IS kiiomi that a mam oi ‘ pHdinnnanl Is pc of the gonococcus 
causes infcelion in 72 pel cent of all eiscs fin icmundei ol the oiginisms aie 
dnided into ioui sniallei gioups, 11111111 m liis tminenth flic causes ot infec 
tioiis ( 2 S pci cent) It has been icpoitel in i pioviouo pipci-” that a picdom 
iiiant strain, iiliich Tulloch iccencd lumi It i_ii( lud ivlimli i\as sent to me, 
had ncaili the same antigcnie leactinli ni Inilm as in this countii and 111 
England So, it piobablj is sufileient tii pi uti d piiip ists to use an antigen 
made nitli seioial sliains in older to iiisuie 1 e ptestiut oL llu predominant 
tipc in the antigen and to aioid tiping ol ih 111 1 o <1 

Foitj eight Ol scienlj trio hour cnlliut^ oi ^-oi ococci, nliicli haie pre 
iiouslj heeii identified, are examined toi pin P hm cubic ccntimclcis of 
noimal saline arc added to each Petri dish cultuie nid the colonics caiefiilli 
suspended b} stieahiiig the loop o\ti Ihc siiiln cl the medium To aioid 
nonspecific action of the aiitigcii, care is tahcii not to include am of the agar 
medium Tlie suspensions, to nhicli 0 5 pei icnl phenol is added, aic collected 
111 htoi bottles and closed b> glass or lubbu stoppcis since coih 01 cotton plugs 
maj inlhiciieo the spcoifioiti of the icactioii It is adnsabk to store the bottles 
111 the ICO box for about tliice monlbs and to shake the suspensions oceasionallj 


in oidci to ‘'upon” the antigen piopcilj 

After thico months the antigen is leadi fin litiation To soouie a constant 

titoi the suspension must he shaken each time bcfoic use The gonococcus 

antigen is mi-xcd in amounts langmg fiom 0 1 to 0 025 e c iMtli known positiie 

and ncgatiie buinan seiums, diluted 1 5 , as well ns with iioima saline as a 

control After adding coinplcraent 111 a dilution of 1 10 to eicli tube, the whole 

test IS incubated at 37 5 “ C in the incutmloi foi one bom The use of the in 

cnbator is pxcfcried bccarise the reaction in the watei bath piocoeds too rapidlj 

After addition of the bemobtic sistem, the lest is le.nenbatcd and lead as soon 

as the contiol tubes (scuiin without antigen, and iiegatiic 

are hcmolved The titer of the antigen is coiisidcied as flic lowest di I t on 

winch gives a leaction with the positive scuim and complete hcinolv sis ' the 

negativ e seiuin In most cases the antigen saline test tube will a so 

in the eoriesponding dilution, beeavisc of the fact that the 

miabtv of the antigen is neulialmcd In the piesenec of seiiim, this con lol is 
qiiaiitj ot t ic anu„c 

not regarded ns essential i lie antigen must m. n nr n fit r. n 

the exact titci is dctormnied As a rule the titci 
for a total v olnme of 0 25 c c It must be cmpliasmcd 
should be used foi titiatioii, since immune sciums of • ‘ 

in higher titei and tlieiofcio ronni.c less antigen fo. ' ‘/^^t 

mined bv the above method usinllv remains constant An inciease of the 
genm power wdbin the fiist six months, followed bv a slight decieasc, mav oeenr 
Sc, mn to Be Tested -The patient’s sciiim is obtained 111 flic same mannei 
as foi the IVasseimann test If the blood is to be shipped, f 

to close the glass tube with a inbbei stopper Soon after t ‘J ’ 

laboiatoiv the blood iiuist be eeiifiifuged, the seiinii inactivated at oG 
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+++ (positne), ++ or 4- positi%e oi (\o'nbtfii\, tlie ■\^enklJ positi\e 

01 doubtful icactions can onlj be satisfaotoi ilj niteipieted on the basis of 
histoii, clinical and bacteiiolofrual findings), - signifies the absence of an\ 
complement fiMiig antibodies 

While -^4- + + and + + + reactions aie consideicd to he indicative of the 
piGsencc of a gonococcal infection, the weak positive reactions (++ and +) aie 
not evidence of disease if a positive historv smeai oi culture cannot be obtained 

RESULTS 

Com 2 >finson of Serologic Itesnlts and Clinical Diagnosis — The mateiial 
used m the studj presented here was obtained m its greatest part, from patients 
111 the New Haven Hospital A smaller numbei of scrums vveic furnislied 
through the kindness of Dr kl J Stiaiiss from the New Haven ^lunicipal 
Clinic and otliei institutions 1 1‘53 tests of 495 patients (470 adults, of whom 
199 weic males and 271 females and 25 cluldicn of whom 24 wcic females and 
1 male) have been pcrfoinied Since matoual foi routine diagnosis was taken 
from individuals who had suspicious clmieal signs, but in whom no hibtoiy oi 
bicteriologic evidence of gonoiihca could be found, thcic is a hi go number of 
negative leactions iii this group On the othei hand, patients who had definite 
bTctenologic gononhea wcic tested in various stages of the disease !Many 
single sciums weie examined numcious times in oidei to stud> the atabilitv 
of the reaction m a single spceinien In scvcial instances scium w is taken fiom 
the same patient at diffciont times m ordei to detciminc both the constanc> 
of the reaction and the incieaso oi decrease of complement fixing antibodies 
It has been impossible to test some of tlie sciums, because tliev were cilhei 
hcmoljzed oi showed a strong auUcompIcmentaiy action 

Tabic T, m which the clinical diagnosis and the serologic findings in each 
cose are presented, demoiistiatcs the relation between the clinical progress of the 
disease and the mcicasc of complement binding antibodies The cases are 
grouped according to sc\, where the disease was not sjstemic in nature The 
piesence of gonococcal infection in all of the patients was dcteimmed bacteiio 
logic<all\ The figuics and percentages picscntcd heic aie not so high as some 
rccoided in the literature, because cases of carlj and late infections have been 
included, no attempt was made to determine the maximum icaction in anj single 
case 

Some explanation of the leactions which show a complete absence of comple- 
ment fixing antibodies seems necessarj It is possible that the antigen used in 
the test docs not contain the strain winch has caused infection in an> particular 
negative case Since 72 per cent of all cases of gonorrhea aie the lesult of 
infection with .a “ predominant tvpc, * this explanation wall hold onlj rarely 
Anothei possible explanation is that a patient inaj have lost the powci of pio 
clucing antibodies of anj sort (last stage ot infection, malignant tumors, etc ) 

A more fiequent leason, however, is that the duration of the infection is too 
shoit for antibodies to be produced As in the Wassermann reaction, the gono 
coccus complement fixing antibodies arc not found before the end of the second 
or thud week Manv investigators believe that thcj can elicit the reaction 
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tivity of the differentiation with absolute alcohol oi acetone The selective 
action of iodized deeolorizeis is less affected by moisture than that of the 
usual pure solvents 

It may theiefore be lecomineuded to introduce in the old and m the 
modified Gram’s methods one modification more, that is the addition of a little 
lodme to the decolorizing solvent oi mixture The amount of iodine to be 
added need not be veiy exact It is sufficient to add drops of TincUiia lodn 
to the soheut until it becomes a light biownish coloi 

The modification is suitable with anj one of the n ell known formulas for 
giam staining If acetone oi alcohol acetone mixtures are used as deeolonzers 
the iodine must be added at the last moment, because it leaets slowly nith 
acetone if the mixture is stored It is, therefore, more piactieable to choose 
a staining formula in which absolute alcohol is the decoloiizei, since m it the 
dilute tineture of lodme is stable and can be kept lu a drop bottle Dilute caihol- 
fuchsm, not safranin, shall be used for the counteistaming, because the >ellm\ 
jsli red color of safianm docs not contrast as sharply against the gieemsh black 
coloi of the iodine methyl-violet compound, as the more purplish tone of fuchsm 
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jMEASUKING changes in the intracbanial pressure op 

EXPERBIENTAL ANIMALS* 


Vines Collier, Jr , Washington, D C 


I T was found necessary to measure changes in ceiebrospinal prcssuie during 
sacrifice evperimGnts on cats and dogs Seieial methods ncre tiied mtliout 
any degree of success until the following was suggested b\ Di Reginald A 
Cutting Upon trial, it was found to guc eNceiicnt lesults 

A steel lod of % inch diametei was turned on the lathe to just the size 
and shape of the trephine to be used, (% lueh at the top tapeiing thiough % 
inch to inch at the cutting edge) Above this was turned a nozzle to fit 
heavy rubbei piessuie tubing A % inch hole was then drilled thiougUout 
the length ot the iod The trephine shaped end was thieaded witii a I 420 
thread (Fig 1) 

A watei maiiometei was piepaied fiom heaw P\ie\ tubing with a ig 
bore Tlie reading column was made 80 em and the othci column 40 cm long 
The manornetei was mounted on a wooden panel which was giadmted along the 
reading column m millimeters The manometer was equipped with a three way 
ground glass stopcock in tlie piessure hne leading to the animal (Fig 2) 


•From the Department of Phj3lolog> School of Mcaidtie Gcorgeto^ UnUersltj 
Recehed for publication Ma> 20 193$ 
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fection. xcniams localized ot is tuted, iio Tiitibod\ piodiielioii occurs In otliei 
\iords, the eliuical conclusion that nuteiioi gonoiihcii in the male is more easily 
cured than cerMcitis in the female is coiioboiated bj the diffeient pcicentage 
of positne leactions obtained with sciums taken from patients suffeiing with 
these rcspectnc tipos of infection 

The parallelism which exists between seiologic and clinical eiidcnce is also 
seen in cases of posteiioi nieUual gonoiihei The nnmbei of btiongl^ positne 
reactions is tluco times as laigc as in antciioi iiiethial gonoiihea This increase 
in antibodies is thcicfoie due to the spicad ot the inlcction which as is laiowm 
fiom clinical expeiience, is fitquuilh followed b\ othci complications such 
as inflammation of the piostate semm il sides tpididirnis oi joints Theie 
haie been a niimbei of cases of posterior uiethntib which showed a iicgatne 
01 onh weakh positue icsction It is possibl that tiic antibodies dissppeai 
With licatment oi that the infection luns a rnihl couise and consequent^ no 
antibodies aie piodiieod 

The gi cater the spiead of the nibction the 1 ugti is the pcicentage of posi 
tue and stiongh posituc leietions ( iscs of epldld^m^tls salpingitis, 
oophoiitis, and aitliiitis show tlit sliongcst icmtion it is m these stages of 
infection that the gonococci usuall) aic not tound in the smeais made fiom 
the discharge The complement fixation test is tlic onlj one which can con 
firm the clinical suspicious in this stage of the disease hlan\ imcstigitors put 
much stress on the association of tins clinical picfuie and positive serologic 
reaction with coincident negatue bactcriologic findings, the intcnsih of the 
reaction is thought to be the lesult of the picscnce of a closed oi Intent focus 
This mnv be tiuc in mam cases but the same degree of leaction can he found 
m patients witli appaicnth open foci Theiefoic it seems that it is the virulence 
of the infecting miciooiganism togcthci with the icsultmg icsponse ot the in- 
fected tissue which pioduccs thw stioiig icaction 

The chronic infection confiims this opinion Similai pathologic changes, 
such as the formation of dosed oi latent foci maj be found In cases of long 
standing whcie the response of the tissue to the invading micioorganism is 
ivoaher, and the blood and limpli supph in the tissue is less, the absorption of 
antigen is slow and small in amount The serologic results mav theicfore be 
weaklv positue (++ or +) liven these icactions must be consideied seiiousl^ 
in patients with suspicions histones and clinical findings Repeated tests and 
clinical and bacteriologic examinations must be peifoimed An exacerbation 
of the cluonic process will pioducc an incicase of antibodies, while effective 
treatment mav make t!ie leaction negative Table I, D shows the small number 
of chronic cases and weakl> positive leactions 

In order to check the icsults icpoi-ted b\ Biandstrup, in which ho demon 
strated that 33 per cent of picgnant patients with positive reactions had a 
puerperal fevei due to the gonococcus, and ni Older to determine whether there 
mav bo nonspecific reactions in sciums from such patients, the bloods of 23 
pregnant women woie tested Since most of the cases examined showed a nega 
tive reaction, it was impossible to confiim Biandstrup^s observations Twenty 
of this gioup had no liistorv or findings of gonococcal infection, IS serums 
gave a negative reaction, the othci two, a wcaUv positive (+) Two of the 3 
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111 the case of a use in ptessuie the zeio point leading is sulitiacted fiom 
the actual leading and the icsult nmlliplied bj ti\o In a fall of piessnio the 
actual leading is subtiacted fiom the zeio point reading and multiplied bj two 
In eitliei case the aiisuei is in miUimeteis of uatei, posituc oi negati\ e pressiiie 
To obtain the leading m millimetcis of mcicury the aiisuei must be duided 
by 13 6 


THE DISAPPEARANCE OP PHENOLS .VND CRESOLS ADDED TO 
“BIOLOGICAL PRODUCTS” ON STANDING* 

Gkvci: iMcGuiRE, \\i> K GEoiicr P\lk, New York, N Y 
IVini THE xlssibi \^CE or Joseph Truhlvr ^nd Julies Axelrod 

INTBODUCTIOX 

“DIOLOGICAL PRODUCTS” nuH be said to include ^accmes, antiserums, 
^ and antiplasiuas, and saiious mateiials such as antitoxin piepaiations, re 
lated to 01 domed fiom these Then nnpoitauec and significance ue incieasnig 
inpidl> both foi theiapeutic use and (with pcihaps moie uidespiead apphcn 
tion) foi lumiumzatioii Uufoituinteh, the chemicil knowledge imdeiljing 
the pioducts in question lags fai behind then pioctical applications 

111 the piepaiation of these “biological pioducts,” then potencies aie neces 
sanly ot the higliest siginficanec Their value natuiallj rests upon the requisite 
physiologic 1 espouse of the oiganisni This phase of tlic subyect does not eiitci 
into the present problem Of perhaps gieatci importance is the safety factor of 
these pioducts, that no diiect liaim will ensue from then use Ahuy of the 
pioducts aie used intiavenously, sub oi mtiacutaneoiisly All contain protein 
and, in genciai, would sei\c as excellent media foi bactciial growths Such 
giowths may well produce toxins or other haimfiil pioducts oi be tliemsehes a 
danger if the mateiial containing them were used One phase of tins problem 
will be taken up heic and an experimental iiHestigition of ccitain actions and 
relations picsented The results will be limited to vaccines and antitoxin prep 
aiations in the piescnt instance, but the methods used and in all piobability the 
conclusions aimed at, possess general applicability 

The safety factor m connection with a bactciial \accine oi an antitoxin 
mateiial imohcs its piepaiation, stoiage and use The prepaiation lies outside 
this pieseutatioii The pioduct, when reada foi use is sterile To maintain the 
steiility, a piesei\ati\e is added Caibolic acid and the ciesols lia\e been 
perhaps the most commonh used piesci%ati\es m amounts up to 0 5 pci cent 
In the piaetical de\ elopment, the mateiial is piepaied picsenatue added, 
and steiility insuied It is then put up m \1al3 01 othei containeis of suitable 
size, and the sterility tested again 

•Irom the Department of PitwntUe Mi-dicine Xc^ \ork Uni\ersit> CoUege of Medicine 
Recci\eil for publication June a 1936 
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found to contain material etiuivalent to 81 per cent calculated as phenol. In 
other \\ords, a found value of 0 324 per cent calculated as phenol ■where the 
cresol mixture was used would correspond to 0 00324/0 81 or 0.4 per cent cresols. 

EX1»LRIMENTAIi results 

The results obtained vith vaccines will first be presented and then those 
with a number of antitoxin preparations which contained much higher per- 
centages of protein (10 to 12 per cent as against 4 per cent or less). With the 
vaccines, in every case (in Table I) 0.45 per cent phenol was added to the vaccine 
when it was prepared. A number of vaccines were obtained which had been 
kept in -sials vith rubber stoppers at ice box temperatures for different lengtlis 
of time up to six years Because of the small quantities of some of the vaccines 
uhich ucie available, different kinds were combined for a number of tests 
Those combined and run together had been prepared at practically the same 
date. These results are prc.sented in Table I. 

Table I 


PiiLsOL Contents or Variols Vaccines (Contaimno Originally 0 4o Per Cent Phenol) 

AlTER, feTANDINO AT ICE Bo\ TEMTERATORES THE INDICATED NUMBER OP DAYS 


CHAIUCTER Ot 

\A{.Cl\F 

NUMBER OF 
01 GANISML 
PER PC 

TIME OF 

STINDINO 

(D\YS) 

PER CENT 
PHENOL 

FOl ND 

Pertussis 

5 billion 

1845 

0 327 

Gonococcus 

4 billion 

145(> 

0 293 

Cholera 

8 billion 

1820 

0 304 

Combined streptococcus 

1 2 bilbon 

780 

0 331 

Typhoid 

1 billion 

972 

0 427 

Catarrhalis combined 

1 2 biUton 

174 

0 409 

Catarrhalis combined 

J 2 billion 

824 

0 355 

Catarrhalis induenz i 

1 4 billion 

814 

0 277 

Catarrhalis influeimi, 

1 4 billion 

1830 

0 248 

induenza combined 

3 billion 

1300 

0 101 

Pertussis 

Staphylococcus 

5 billion 1 
2 billion J 

[ 

0 456 

Pertussis 

Staphylococcus 

5 billion ) 
2 billion j 

l 383 

0 380 

Pertussis 

Typhoid 

5 billion 1 
1 billion j 

i 

0 340 

Typhoid 

St \pliylococcus 

1 billion ] 
250 million j 

J 2203 

0 274 

Typhoid 

Influenza 

1 billion j 
750 million j 

1 1100 

0 311 

Gonococcus 

Acne 

X200 million 1 
440 million | 

^ 203 

0 417 


The results in Table I showed marked decreases in tlie phenol contents after 
standing Unfortunately, in this part of the study, it was not piacticablc to 
study the same products for the diffeient periods of time In view of the pre 
liminary or orienting nature of the tests, it is not advisable to attempt to draw 
general conclusions from them It may be stated, lion ever, that the numbers of 
killed organisms did not appear to be the mam factor mvolved 

It seemed possible that the rubber stoppers uhicli Mere used Mitb the vials 
might also play a part perhaps by taking up some of the phenol and removing 
it from the sphere of action Experiments were therefore carried out with 




MODIPICATIOxM OP THE GEAM METHOD^ 


Use of Iodized Decolokizeks 


J. A. DE Loureiro, M.D., Lisbon, Portugal 


lyiHEKEAS there is a classical method for the Ziehl-stainiug, which is 
VV everywhere employed, there are over a himdred modifications of the 
Gram method, none of which is generally recognized as being markedly 
superior to the others. Such a profusion of prescriptions might be explained 
if on one point of the original method there was a defect, which has escaped 
attention in successive modifications. 

The mechanism of the gram-staining has been analyzed by many workei-s, 
.md according to Beniens,^ the iodine forms with the pararosaniline dyestuffs 
.( ' Oh ificx of high molecular weight, the membrane of the gram-positive bae- 
(ci 1,1 in lii” impermeable to it. Burke- has given an expeinmental confirmation 
ot this h , j). *^liesis. But those authors have only considered the diffusion and 
retention ot the iodine complex as if it were thoroughly stable. 

f'.m rite dccolorizer may produce an additional effect. It may dissociate 
tile roinplex, cMiecially if its action is prolonged. The iodine-meth}’l-violet' 
eomponnd appea s to be rather loose, and the iodine, which has great affinity 
for tlio soltent', used as decolorizers, may dissociate and diffuses out progres- 
sively and of couise the liberated A'iolet will diffuse likewise. 

If tills Is true, tiic addition of iodine to the decolorizer will inhibit the dis- 
sci loti'ci > t "he lodiiic dyestuff complex and promote a much more selective 
diffpfcntiaiion E\}icvieuce confirms ful^’" this claim, as is shown by the 
results in Table I. 

Table -I 

TiVE of De. utORIZATIOX OF ALL OF. ALIIOST ALE THE BaCTEIUAL BODIES OP PORE-CeETCRE 

Fiehs 

(Slethod: Violet, 20 sec.; Lugol, 20 see.; Decolorizer, Alcohol- Acetone 2/1) 



IODIZED DECOLORIZER 

DECOLORIZER WITHOCT IODINE 

B. colt 

5 sec. 

0 sec. 

Staphyloooccu.s 

1 hour 

3 minutes 


Table I shows that, notwithstanding the iodine content of the decolorizer, 
tin Jift’erentiation time for the gram-negative bacteria does not change, while 
us ' of such iodized decolorizer increases about ten times the resistance of the 
d) ed gram-positive organisms against the decolorization. 

The contrast is still more obvious in the ease of smears of organic prod- 
UiTS of irregular thickness, as sputum or vaginal secretion. It is known that 
tlm water retained in the smeai-s from the aqueous stains diminishes the selec- 

•From the FaeuMade de Medicina de Lisboa. 
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The results obtained 'with some antitoxin solutions are gi\en in Table III 
Tlic times of standing lefcr to the mateiial in Mals oi sjimges Fi\e and 10 
cc containeis weie used (m a few cases 2 cc and 25 cc ) The vials and 
SAringcs weic stoied in the ice bov (5® C) and tested aftei the indicated 
lengths of time Piepaiations within the laiige A to R lefei to diphtheiia 
antitoxin, and X to Z to tetanus antitoxin 

The vials wcie closed with small lubbei stoppeis while the springes iii 
addition to the iiibber stoppeis contained lubbci plungers with consideiable 
siufacts (the width of the containcis) exposed to the solutions The icsults 
show that, with phenol in the \ials, there was a luaikcd deciease in one case 
onlA (Expel E) The lemanider showed no definite decieases The only ex 
perinient with a s^iinge sample (R) showed a leal decieise In the expciiments 
in which the eiesol mixtuie was used, it must be recalled that 0 4 pei cent 
cicsols added coiiespond to a found saluc in terms of phenol of 0 324 per cent 
The one mqI containing cxesols (A) showed a \aluc of 0 258 pci cent, and the 
thice sjimges (N, Q,L) values of 0173 0176 pei cent The lengths of times 
of standing m all cases where inaikcd deceases weie shown wcie moie than a 
icar 

DlSCUSSIOX 

In the fiist place, the accuracy of the phenol estimations is sufficieutlj 
gieat to make it possible to diaw dcfimle conclusions c\eii for changes con 
sidcrablj less than those piesented heie It may be stated tliat estimations of 
phenol contents of these pioducts made m a diffeicnt laboratoij agieed sui 
pnsingl) closely with the lesults found m this laboratoiv The decieases in 
the phenol contents mav theiefoie be accepted as established 

The question of the safety of these and other products handled similailj 
must be consideicd Just wliat peiceutages of phenol (oi of cresols whexe these 
w ere used) constitutes ‘ ‘ saf oti ’ ’ cannot be slated aibiti anlj 'Wliile 0 5 pcx cent 
seems to allow a faiilj wide margin, much may depend upon the special oigan 
ism present Data on these questions aic being collected elsewhere and will 
be piesented in due course® 

The fact that the luhbei stoppeis aie the cause of the disappeaiance of the 
phenol from the Aaccine and the antitoxin preparations raises a number of ques 
tions, such as the most satisfactory tvpe of stoppei, the possibility of obtaining 
phenol lesistant stoppeis, etc, which be bojond the scope of this papei 

The charactei of the combination of lubbei and phenol was not in\estigated 
In the piactical use of vaccines, antitoxins, etc , it is most desirable, if not 
essential to determine the phenol content at definite intex\als 

Although the results presented in this paper are limited to vaccines and 
antitoxins, it is evident that any biological pioduct containmg phenol (or ciesols) 
as picservativc and stoied in lubbcr stoppered containers, is open to suspicion 

SUMM \RY 

Phenol, used as a pieseivativc in maintaining the sterilitj of vacemes and 
antitoxins, was found to deciease m amount when these pioducts weie stoied in 
lubber stoppeicd vials, oi in the presence of lubber stoppers The rubbci was 
found to remove the phenol from the vaccine 
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111 use the parietal bone of the cranium of the animal is laid bare and a hole 
drilled with the trepiiine. This is cleaned thoroughly, and an incision is made 
througli the dura. Tlien witli tlie aid of a pair of pliers tlie threaded end of the 
steel plug is screwed tiglitly into the cranium. With the three-way stopcock 
completely open, the manometer is connected to the plug with heavy rubber 



pressure tubing. Care must be taken to insure that all joints are absolutely air- 
tight. The stopcock is then turned tJirough 45 degrees so that there is an open 
connection only from the plug to tlie manometer. A reading of the manometer 
is immediately taken. This represents the zero point or normal for that animal. 
Keadings showing rise or fall in pressure maj' then be made at any desired in- 
terval during the experiment. 



PAULSON TRICHOMONVS HOillMS IN URINE 
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containing a 40 per cent foimalin solution, the covei slip being attached only 
on t^\o sides by petiolatum The trichomonads pei cubic millimeter Nveie after 
some minutes immobilized 

Test Tube 5 9 Tncliomonada 

Test Tube 0 8 Tnchomonada 

Test Tube 7 9 Tnebomoaads 

The addition of two drops of 1 per cent formabn to a 5 c c sample of 
mine, thus to be examined, was found to be simpler and theiefore prefciable 
(as similarly experienced in oui cultuie studies) to the exposure of untreated 
urine to formalin fumes Jjaler, it was learned that as little as tno drops of 

0 25 per cent formalin to the mine or culture frequently accomplished the same 

1 esult 

Fmallj, Tubes 1, 2, 3, and 4 neic centrifuged foi five minutes at 3,000 
levolutions per minute Four cubic centimeters of the supernatant fluid was 
completelj lemoved by a eapillaiy pipette, and the hemocytometei was filled 
with the mixed lesidue or sediment The apparently fixed, hyaline like trich 
omonads were readily visible and easily counted No evidence of any dcstruc 
tion of the organisms was encounteicd The number of oiganisms per cubic 
millimetei of icsidue of voided urine was as follows 


Test Tube 1 

40 

Test Tube 2 

41 

Test Tube 3 

49 

Test Tube 4 

40 


These studies arc not as extensive as one would wish, but such material 
as IS necessary for further investigation has been eneountcied raiely In older 
to repeat the above experiments m so far as possible, the trichomonads in urine 
were simulated by the addition of 025 cc of a well mixed cultme of Tnch 
omonas Juumnis in Andrciss’ modification of seium sabne citiate medium® to 
4 75 c e of nrme, such uiiue having been previously determined as being normal 
m all lespects This was incubated overnight In the mormng the trichomo 
nads weie found to be actively motile To each tube of 5 c c of this trichomo 
nad infested mine was added two diops of 1 per cent solution of formalin 
The hemocytoineter was then filled, and the results were as follows 


Tube 1 

First count 

31 


Second count, another «iainplc 

3o 

Tube 2 

First count 

35 


Second count, another sample 

2G 


Third count, another sample 

34 


To determine the effect of centnfugabzation on trichomonads, this urine was 
then contrifugabzcd it about 3,000 revolutions per minute foi fi%e minutes 
Foul cubic centimeters of the supernatant fluid was removed This eontamed 
no demonstiable organisms The residue and the lemainmg supernatant fluid 
were mixed with a eapillaiy pipette and the number of oiganisras was then 
determined by the hemocj tometer method as indicated, with results as follows 


Tube 1 

First count 

IIS 


Second count, another '•ample 

122 

Tube 2 

First count 

141 


Second count, another sample 

134 
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Two factors may noiv cuter into the problem. After a certain length of 
time, definite for each type of product (expiration date), the A'aeeiue, antitoxin 
(or other product), is returned to the producer, retested for potency, and if 
found satisfactory and sterile, revialed and redistributed for use. Also, at 
times, larger vials may be employed and the material of any one vial may not 
be completely used immediately but only after an interval, as, for example, 
when immunizing a larger number of individuals, or when one individual is 
immunized with the same material at intervals. 

In these cases, the possibility of contamination of the material exists. Pre- 
sumably the preservative present will destroy or kill any accidental bacterial 
contamination. It was observed, however, that products to which 0.45 per cent 
phenol had been added originally did not contain this amount of phenol after 
a time. As this raises an extremely important point in connection with the 
safety factor, a study of this apparent disappearance was undertaken. A num- 
ber of the results obtained will be presented. 

EXPERIMENTAL METHODS 

The experimental work to be presented will include the estimation of phenol 
and eresol in a number of vaccine and antitoxui preparations which had been 
kept under the customary conditions of storage of biological products. 

The significance of the results will depend upon the accuracy of the phenol 
estimations. The method of analysis consisted in the quantitative formation of 
tribromphenol by the addition of a bromide-bromate solution and titration of 
excess bromine with thiosulphate after the addition of potassium iodide, hydro- 
chloric acid, and starch. The method was used first by Koppeschaar,' studied 
further by a number of workers, and a careful reinvestigation given in detail 
by Scott- several years ago. 

In view of Scott’s extended study and detailed presentation of the method, 
it will not be repeated here. For the removal of protein, the well-known 
Folin-'Wu precipitation was used. To 5 e.c. of the vaccine or antitoxin, 35 c.c. 
of water were added, then 5 e.c. of 10 per cent sodium tungstate solution and 
5 c.c. of 0,67 N sulphuric acid. The mixture ivas shaken, allowed to stand at 
room temperature for thirty minutes, and filtered through paper. To 40 c.c. 
of the filtrate, 160 c.c. water were added, and the phenol estimation carried out. 

Duplicate determinations as a rule agreed within 0.5 per cent of the amount 
of phenol found. Using the purest phenol obtainable, satisfactory recoveries, 
within 2 per cent, of the amount added, were obtained. 

The results will be given in terms of percentage of phenol present, although 
in a number of the preparations a bactericidal material containing a mixture of 
the three cresols was used. 

It was shown by Scott that the method of analysis was accurate for the 
estimation of phenol as stated, but that for the cresols, while the determination 
could readily be carried out, there was not a quantitative formation of the 
tribrom derivatives of the ortho and para compounds. Where such a eresol mix- 
ture ivas used in the data to be presented, the results will be calculated and 
given in terms of phenol. The eresol mixture when analyzed as described was 
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hemocj’tometei When the oiganisnis aic too acti\e for accurate counting, the 
chambei contanimg the matciial maj be exposed to the fumes of foimalm bj 
imeiting it o\ei the mouth of a bottle containing a 40 per cent solution, the 
covet slip being attached onlj on two sides, bj petiolatuni thus fixing the or 
gauisms 

The ability to ccutiifugc samples eithei of uiine contanimg this organism 
or of the letuins of a douche in vaginal trichomoniasis should aid in detecting 
mild or subsiding involvements which otherwise might appear to be negative 
In addition, tbeie is notlung in the morphologic and biologic characteristics 
of trophozoite forms of othei flagellates which would pieveiit tlie satisfactory 
application of this method if and when thej arc detected in the tj^ie of mateiial 
heic noted It would seem that the numbei of vegetative foims of amehac and 
ciliates, as well as cysts of all piotozoa (except foi trichomonas cjsts of which 
so fai none have been deinonstiated) could be counted similaily, but without 
the exhibition of formalin since the degree of motihtv of these foims would not 
iiiteifeie with the procediiie of counting 

Finallj, the great dilution of foimalm winch appeals to be toxic to tneh 
omonads suggests its possible use m the therapv of tiiehomonad infection or 
infestation, both m the uiinai> and digestive tiacts 

SUMM \B\ 

1 It IS possible now to determine (luanlitativelv the degree of uiinarj Inch 
omoniasib by the use of the hemoeytometer Tlie flagellates aie counted as arc 
cells in spinal fluid and the number pci cubic millimctei of the sample examined 
IS thus obtained ^Yhen the piotozoan is too motile for accuiale enumeiation, 
two drops either of 0 25 poi cent foimalm or of 1 pei cent formalin arc added 
to 5 cc of the material Centrifugabzation without appueiit injuiy to the 
tiichomonads is possible, especially if formalin is used as indicated prior to tlus 
procedure 

2 The application of this method m vaginal tuchomoniasis, as well as a 
modification of it outlined in the text for the numerical deteiminatioii of these 
organisms in piostatic secretion, has been suggested 

3 The clinical significance of this procedure lests in the ability to estimate 
quantitatively the extent of infestation, its progression oi decline, and tbe 
efficacy of theiapj 

4 There is nothing in the moiphologic and biologic eliaiacteiistics of other 
flagellates, amebae and ciliates, if and when so ciicounteied, that would pievent 
a satisfactory application of this method 

5 The great dilution of foimalm which appears to be toxic to tiiehomonad:. 
suggests its possible use in therapy, both m the urinary and digestive tiacts 
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influenza and typhoid vaccines, at 3 to 5° C. and 37 to 38° C., and with rubber- 
stoppered and glass-stoppered containers. The results of a series of tests with 
these two vaccines, each containing 2 billion killed organisms per c.c., and in 
the presence and absence of rubber stoppei-s, are presented in Table II. The 
amount of phenol added was 0.5 per cent, and each vaccine was divided into 
3 portions of over 500 c.c. each. One portion (A) was placed in a glass-stop- 
pered bottle after the addition of a number of rubber stoppers to the liquid 
and kept at 37° C. for 237 days and at 3 to 5° C. for twenty-two days, a second 
portion (B) was placed in a glass-stoppered bottle and kept at 37° C. for 237 
days and at 3 to 5° C. for twentj’-two days, and a third portion (C) was placed 
in a glass-stoppered bottle and kept at 3 to 5° C. for 259 days. Tlie results of 
the phenol determinations at the end of the time are given in Table II. 

These residts indicate unmistakably that the rubber stoppers caused the 
decreases in the phenol contents, that the character of the organism and the 
temperature of storage pla 3 -ed an insignificant or no part in tiiese changes. 

Table H 


Phesol Contests op Isfluesza .vsd Tvphoid Vaccines (Costaisisg OmGix.i.LLY 0.50 Per 
Cent Phenol) After Staxdisg is GL.vss-STOPi>EnED Bottles TJsdeb 
THE ISDIC.VTED COKBITtOSS 




TIME JCiD 

PER CEKT 


TREATilEXT 

TEilPERATURE 

PHEXOL 



OF STAXWXG 

FOUXO 


Influenza Vaccine: 




A. Rubber stoppers present 

237 (lays Z7°] 

[ 0.390 


then 22 days 3-5° i 


B. No rubber stoppers 

237 d.ays 37'1 
then 22 days 3-5°] 
259 days 3-3°' 

[ 0.517 


C. No rubber stoppers 

0.501 


Typhoid Vaccine: 




A. Rubber stoppers present 

237 days 37° i 
22 da vs 3-5°) 

i 0.3S9 


B. No rubber stoppers 

237 days 37°] 
22 days 3-5°) 

' 0.511 

1 


C. No rubber stoppers 

259 days 3-5° 

0.-197 


T.\blb III 


Antiseptic Contests is Terms op Percent-vges of Phenol Pound is Antitoxin 
Pp.epar.vtions After Standing Various Lengths of Time 


1 

i 

PRFVA’ nox 1 

TYPE OF 

PER CENT 

ADDEP 

STAXPIXG 

FOUND, CALCU- 
LATED AS PER CEXT 
PHEXOL 

COXTAIXER 

CRESOLS 

PIlEXOE 

(d.ays) 

r 

Vials 

0 

0.5 

0 (Bulk) 

0.400 

(4 

Vials 

0 

0.5 

0 (Bulk) 

0.511 

F 

Vials 

0 

0.5 

334 

0.513 

E 

Vials 1 

0 

0.5 

340 

0.380 

A 

Vials 1 

0.4 

0 

1040 

h.25S 

R 

Syringes i 

0 

O.o 

370 

0.325 

N 

1 Syringes 

0.4 

0 

1 

1030 1 

0.173 

Q 

' Svringes 

0.4 

0 ! 

775 

0.170 

L 

1 Svringes 

0.4 

0 ! 

1420 

0.174 

Z 

Vials 

0 

0.5 

77 

0.509 

X 

Vials 

0 

0.5 

475 j 

0.503 

Y i 

Vials 

0 

0.5 1 

544 ! 

0.40S 





Tabil I 


\ ML HOUMOM: MLDU vs BVSIb lOR FUNGUS CULrURCS 


G51 
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THE NUilERICAL DETERMINATION OF TRICHOilONAS HOMINIS IN 
URINE AND ITS PRACTICAL IMPLICATIONS IN GENITOURINARY 

PARASITISil* 


ilosES P.VULSON, M.D., Baltimore, !Md. 


R ecently, in demonstrating a clinical problem to students, a voided speci- 
men of urine from a male was found to contain triehomonads, presumably 
Trichomonas vaginalis Donne, 1S37. In discussing the degree of involvement 
it was pointed out that this, probably, would have to be determined upon mere 
impression gained from the microscopic examination of varying sized droplets. 
However, the laiowledge derived in the establishing of a metliod for the numer- 
ical determination of protozoa in vitro, which was modified to apply clinically 
in two cases of liiiman intestinal parasitic involvement,^ was used to count the 
triehomonads present in this voided urine as follows : 

Seven tubes, each containing 5 c.c. of the well-mixed specimen, were treated 
in the identical manner as were Trichomonas hominis cultures in the studj- re- 
ferred to above, except that 1 per cent formalin, found to serve the same purpose 
just as effectively, was used instead of 10 per cent. The experiences with this 
urine appeared to be identical with those of the cultural studies. The organisms 
were foiuid, as occasionally occurred in our cultures, to be too motile for accurate 
hemocytometric counting; then a drop or two of 1 per cent formalin placed in 
the urine resulted in nonmotile, apparently fixed, fijuline-like and, as far as 
could be determined, nondisiutegrated triehomonads. The organisms were 
counted by the hemoeytometer as are cells in spinal fluid. This method of 
counting needs no further description here. The high dry power lens and a 
mechanical stage were used in these determinations, thereby facilitating the 
procedure and increasing accuracy. 

The number of triehomonads per cubic millimeter of voided urine was as 
follows : 


Test Tute 1 
Test Tube 2 
Te-t Tube 3 
Te-t Tube 4 


S Tricbomonails 
9 Tricliomonads 
9 Triehomonads 
10 Tridiomonads 


Next, the hemocj'tometer containing other samples of this urine untreated 
with formalin was inverted for a few minutes over the open moutli of a bottle 

•From the Depaitments of Medicine, Gastro-lntestinal Clinic (Dr. T. R. Brown, chief), 
and Pathology- and Bar*'-rioIos>- of the Johns Hopkins University and Hospital. 

Received for publn ation. June IS, 1936. 
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MENINGOCOCCUS MENINGITIS, The Control of Epidemics by Active Immunization 
With Meningococcus Soluble Toxin, Kuhns, D M. J A M A 107 5, 10^6 

All epidemic of meniiigococcic iiieiiingitis occurred m ■v\hich there were seventeen 

cases 

a The greatest number of cases occurred uhcrt there «js the greatest density of 
population, m a CCC camp near a small town 

b The mortahtj lu the epidemic was 83 per cent m six untreated patients outside 
the CCC camp and H per cent in nine patients treated earl\ with autimeningococcus 
serum 

A culture ior earners was made m the CCC camp, Camp Crystal, on four successive 
weeks and the highest number found positive at one time "as 4 4 per cent A culture was 
made at the same time on a nonepidenac camp 20 miles distnnt and 3 5 per cent were 
positive 

On another cultural studj made bj Ro«s La> bourn at Camp CoITev, 3 5 per cent were 
found positive. 

It was noted that cases continued to occur in the CCC camps after all the control 
measures available at the present time were enforced The control measure considered to 
ho of tho greatest value was the <!ep<aration of individxutl^ the gtoiicst distance possible 
from one another 

A study of filter separable fractions of meningococcus broth culture was made to do 
terniine the skin reactive jiroperties of Gordon’s four types of meningococcus 

A It was found that llic whole culture produced the gieatest reaction and the filtrate 
produced tho next greatest reaction 

B Tho heated filtrate produced no reaction and served as a control 

C. The filtrate from autoljzed meiungococu, or endotoxin, prodviv-cd no skin reaction. 

The filtrate was given a trial in an epidemic of meningitis to determine its value as a 
skin testing and immunizing substance 

A new approach as to how to determine the level of immunity of a susceptible mdi 
vidual by skin testing with graduated dilutions of filtrate on an individual coming down 
with the disease and again after recovery is suggested as a possible method of determining 
the skin test unit dose 

a Tho amount of filtrate neee5.«i.iry to change tho skin test from positive to negative 
should bo the amount necessary to iimnumze the individual 

b. Tho skin test reaction could be a very valuable guide in tho treatment of the m 
dividual. 

Tho filtrate was used in a dilution of 1 100 as a skin testing substance on two and 
four week coflv.alesceJits and gave negative te*»ts 

Skin testing on sensitive and susceptible individuals is the only available means at 
tho present time of detcrnuniug the toxicity of the exotoxin. Although tho laboratory 
.amraals do react, the effects are not suthciently consistent to titrate tho potency of the 
product. 

A 1.100 dilution of a filtrate produced from Types 1, 2, 3, and 4 meningococcus was 
used to make skm tests of 2,000 nowly enrolled CCC members; 37 per cent gave a skin re 
action of one plus or greater. 
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The 4 c.e. of supernatant fluid iviiieh was removed from each of these tubes was 
then replaced, the material mixed thoroughly and the counts of the two tubes 
made as follows : 

Tube 1: 29 

Tube 2: 36 


This was similarly repeated with identical methods, using another strain 
of Trichomonas hominis at a later date, with the following results; 


First count 

50 

Second count, another sample 

40 

First count 

35 

Second count, second sample 

38 


After eentrifugalization and removing 4 c.c. of the supernatant fluid, as noted, 
the remaining material, mixed thoroughly, gave these counts ; 


Tube A: 

First count 


262 


Second count, 

second sample 

252 

Tube B: 

First count 

221 


Second count, 

second sample 

220 


When the 4 c.c. of the supernatant fluid which had been dra^vn after centrif- 
ugalization wms replaced in its respective tube, and then well mixed with the 
residue, the following counts were obtained : 


Tube A: 54 

Tube B; 47 


COMMENT 

The closeness of these counts is obvious; hence the relative accuracy of the 
heraocytometer for practical purposes in the counting of trichomonads in urine 
needs no further comment. Incidentally, the coefficient of variability in the 
use of the hemoeytometer in the numerical determinations of E. histolytica in 
vitro was found by me to be under 5 per cent.^ It is interesting to note that 
Hegner^ and his students first used the hemocjdometer in triehomonad studies 
in lower animals. As far as can be determined, this communication is its first 
recorded clinical application. 

Our studies indicate that trichomonads in urine, treated with formalin, are 
not destroyed when submitted subsequently to eentrifugalization. Identical re- 
sults from a limited number of Trichomonas hominis serum-saline-citrate cultures 
when submitted to this identical procedure would tend further to confirm this. 

It seems possible to determine quantitatively the degree of urinaiy trich- 
omoniasis by the numerical determination of the protozoan in the manner 
described above. Thus, progression of the condition and the efficacy of therapy 
can better be evaluated. No eases of vaginal trichomoniasis have been available 
for investigation by this method. However, it is suggested that a quantitative 
determination could be made by treating the returas of a douche of a pint or 
quart of saline in the same manner as noted for trichomonads encountered in 
urine. Trichomonads in prostatie secretion can also be determined by the 
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The corpus luteum cells of the ovary are likewise characterized by a very low nu 
clear nucleolar ratio 

The study of the nucleoli i3 emphasized as valuable help in tho tumor diagnosis, al 
though none of the changes reported rq^rcsents a criterion absolutely characteristic for 
each malignant cell 

Because of lack of knowledge concerning the biological functions of the nucleolus, the 
authors can, at the ijrcsent time, offer no inti.rpretation of their obseriation 

LEAD POISONING, Ratio of Large to Small Lymphocytes in, Shlels, D 0 Med J 
Australia 1 S47, 1936 

Absorption of lead causes an increase m tho ratio of large lymphocytes plus mono 
cytea to small lymphocytts 

A fall in this ratio below 2 1 \\lnle the subject is exposed to the hazard is associated 
uith definite symptoms of lead poisoning, usualH of sufficiently severe nature to cause 
incapacity 

Generally speaking, the more severe the case, the lower the ratio 
Ihe magnitude of this ratio is more closely associated with the clinical condition 
than IS the stippled cell count 

Tho magnitude of this ratio is a simple and very useful indication by which to judge 
ot tho imminence or otherwibc of lead poi'ioning and is an aid to dia^,nosia 

LYMPHOGRANULOMA, Use of Mouse Brain Antigens for Diagnosis of, Grace, A W , and 
Snskind F IL Arch Dermat Sy^ph 34 65, 1J36 

It has been tound that Frei antigen can bv. prepued from tho htain of a mouse in 
fcctod with tho virus of lymphogranuloma inguinale 

Iho original irei antigen as prepared from pus from a human being has nmny 
drawbacks 

Tliere are at lea'^t four distinct conditions due to lymphogranuloma inguinale which 
may be diagnosed by tho perfoimance of tho Irci test 

Antigen prepared from mou«c bram has been tried for one veir it the New lork 
Hospital for Ihe diagnosis of lymphogranuloma inf,uin iJc Tht preparation and admin 
istration of 88 different specimens of antigen derived from the brains Ot mice used for 
the second to tho forty fourth passage of a single strain of viruv and the results of their 
usQ in 27 patients with tho disease and m 38 nonlyniphogranulomatous subjects aro de 
vcribcd iJi detail 

The average positive rt iction to «ntij,eu prcpired from mouse brain was au ervthcni 
atous papule 8 7 mm in diameter, with i surrounding flare of varvmg sut 77 per cent 
of these rc ictionn showed i central papule fiom 7 to 10 mm in diameter 

Ah) reaction which could be regaided as positive was obtained in anv person bi the 
uso of antigen prepared from. Ivmphogninuloniatous mouse brain in iionh mphogranu 
lomatous persons or by tho uso of emulsions of norm il mouu brain prepared in the same 
way as the antigen 

Tho results of tests on patients with conditions vvhich must be differentiated from 
lymphogranuloma inguimlo were defimtelv negative 

Tho presence of active or arrested s>phihs had no effect on the reaction to the Prei 
test performed with intigen prepared from mooso brain 

By standardization of dilution and do-sigc it was possible to produce reactions quaa 
titatively tho same as those to antigens prepared from human pus, qualitatneh, however, 
tho reactions were usuallv more intense 

No desenaitization of the akin of anv Iv mphogranulomatous subject was observed 
after repeated inoculations with antigen prepared from mouse brain Low grade sensitiza 
tion to tho protein of mou^e brain, however was seen m one instance 

Vntigen prepared from mouso bram has been found to retun lis potency for at least 
eight months after preparation 
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HORMONE MEDIA AS A BASIS FOR FUNGUS CULTURES* 


iLvRTHA V-viL, B.S., Los Angeles, Calif. 


A fter having accidentally obtained several fungns growths upon routine 
blood hoimoue agar slants from unsuspected eases, we began to experiment 
with hormone media, basing our efforts upon the premise that the beef heart 
hormones facilitated the growth of fungi just as they did that of the bacteria. 

This work has been carried on as a part of the routine of the laboratory, 
covering a period of six months; hence, the variety of cultui'es used has been 
limited necessarily to those obtained from patients in the hospital during that 
time. By using the beef heart infusion medium, we have been able to uncover 
more fungus infections than we had succeeded in doing previously in an equal 
period. 

In oui' experiments, the basis of the media used was heart infusion broth, 
made after a modified formula of Huntoon. This was used in several variations 
as seen in Table I. 

Since Sabouraud’s medium is slightly acid, pH 5.T, the hormone medium 
was reduced from its natural alkalinity of pH 7.3 to pH 5.7, and parallel cul- 
tures of several strains of fungi (actinomyces, coecidioides, monilia, epider- 
mophyton) were inoculated upon slants having the two reactions. No per- 
ceptible difference in rapidity or volume of growth could be noted. 

In obtaining material from the patients it was found advisable to eliminate 
contaminating bacteria as far as possible bj- the thorough sterilization of the 
field surrounding the lesion and observing the most careful technic, as even the 
acid version of this medium does not inhibit bacterial growth as does 
Saboiiraiid’s. 

The highest percentage of positives ivas obtained when several types of 
the media ivere inoculated, and incubation was continued for several weeks. 
One strain of aetinomj'ces showed a definite preference for the potato slant. 
A beautiful play of colors was obtained upon this culture; from the original 
white the whole slant became a deep indigo in two weeks, and later fringes of 
coral began to appear. Another strain of actinomyces grew only in the broth 
made anaerobic with mineral oil, and in deep agar stabs, 3 cm. from the surface. 
A characteristic black growth began to appear in three days. The potato slant 
and broth proved quite unsatisfactory, however, for an epidermophyton obtained 

•From Clinical Laboratory, U. S. Veterans' Administration Hospital. 
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from a so-called “athlete’s foot,” but a luxm’iant growth appeared after three 
weeks ou the agar slants. The monilia thrived impartially upon all the aerobic 
types. Several excellent cultures of eoecidioides were obtained upon agar slants, 
although they grew equally well in broth. These develop rapidlj^ even on the 
blood slants used routinely for bacterial cultures, a white mycelial growth being 
observed in two or three days, which I’apidlj- becomes luxuriant a few days after 
transplanting to the dextrose slants. 

CONCLUSIONS 

The use of beef heart infusion as a basis for culture media for fungi is 
highlj^ satisfactory. Since modifying the pH does not inhibit the bacterial 
growth, and the fungi grow luxuriantly in the alkaline medium, and since a 
1 per cent dextrose seems to be slightly more favorable to growth than a lesser 
amount, it is concluded that this percentage in tlie natural alkaline medium is 
the simplest and most satisfactory to use. 
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Although the filtrate that ■nas used lu the Tarkio epidemic did not appeal as stable 
as the one the authors are dei eloping at the present time, the slvin test there indicates a trend 
trom positn e to negatu e 

A filtrate aged 9 months in a refrigerator held at 50° C reacts on 10 per cent less 
of the same enrollees than one made nine months later 

An opportunity to observe the change in skin tests after subcutaneous inoculation 
ivith full strength filtrate, after an interval of four months, was offered at Camp Coffey and 
the trend nas definitely from positive to negative. 

Among 395 individuals receiving meningococcus filtrate subcutaneously, none have 
developed meningitis, even though in the Tarkio epidemic four cases developed among those 
not immunized Ten months have intervened since tins immunization was first initiated 
The filtiate has been used in thiee outbreaks not leported in this paper with the 
same results as described 

It IS to be remembered that this is only a preliminarj report and in order to prove the 
value of the meningococcus filtrate as a skin testing and immunizing agent it should be 
used in a large number of beginning epidemics and over a long period of time 

RENAL EUNCTION The Excretion of Perrocyanide in Man in Relation to the Urea 
Clearance, Gordon, W. Am J AI Sc 192 208, 1936 

The ferrocjanide excretion test of renal function was compared with the simultaneous 
urea clearance in 103 subjects with a range of clearance levels from 6 to 130 per cent. 
Pollowing intravenous injection of 0 28 gni of sodium ferrocjanide, noimal subjects ex- 
creted at least 24 per cent in one hour, 35 per cent in two hours, and 50 per cent in three 
hours. There was a correlation of about 0 7 between urea clearance and ferrocjanide ex 
cretion for each of these three periods One hour proved to be an adequate length of time 
for the test. The administration of ferrocjanide did not alter the clearance In those 
instances in which the tests gav e discordant results other evidence pointed to error in each 
of the two methods with about equal fiequenejx The phj'siologic significance of the test 
13 discussed. Considerable value in detection of impairment of renal function mav be ex 
pected of the ferrocjanide test, but its value in observing the progress of renal disease can 
not be judged jet and is somewhat more uncertain The test is simple and harmless in 
most instances Great care is requited in estimating feriocjanide in the presence of 

hematuria and some accuracj is sacrificed if much blood is present in the urine Patients 

with prostatic hjqiertrophj had djsuria and inabilitj' to void in some instances 

UNDULANT FEVER, Treatment of, by the Intravenous Injection of Killed Typhoid, 
Paratyphoid A and Paratyphoid B Bacilli, Ervin, C E , Hunt, H P , and Niles, J S 
Am T \r .Sc 192. 234, 1936 

Of 12 eases of undulant fever observed, 10 were treated bj^ the intravenous admin 
istration of tjphoid vaccine The results in all 10 weio satisfactorj. There have been no 

recurrences and the follow up agglutination tests for Br aioitus were negative in 9 of the 

10 patients treated Two follow up agglutinations in control cases were also negative 

Those results compare favorablj' with the treatment reported bj other authors who 
have used specific substances prepared from Br. ahortns 

The distinct advantages of tj'phoid vaccine are its availabilitj in all localities and 
the simplieitj with which it can be administered 

TUMORS, Cytological Studies of Malignant, Von Haam, E , and Alexander, H. G. Am J 
Clin. Path 6 394, 1936 

By means of a modified biometric method, the nuclear nucleolar ratio was determined 
in 10,000 cells chosen at random from fifty malignant tumors and fifty benign tissues. 

A comparison of av erage v alues, obtained from groups of one hundred cells examined 
in each specimen, demonstrates that 96 per cent of the malignant lesions showed a nuclear 
nucleolar ratio distinctlj lower than that found in the benign tissues 
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The Klett 
Bio - Colorimeter 



No. 010 


F or more than twenty years we have 
been specializing in the manufacture of 
American-made Colorimeters. This enables 
us to produce instruments widely accepted 
for their accuracy and durability. 

The standard type, shown above, is so 
arranged that by means of special attach- 
ments it can be converted into a ( 1 ) Micro 
Colorimeter, (2) Comparison Spectroscope, 
(3) Hydrogen Ion Colorimeter, (4) Color 
Filter Photometer, (5) Permanent Glass 
Standard Colorimeter. 

For Complete Description and Prices, 
Write for Catalog No. 34 

Klett Manufacturing 
Company, Inc. 

179 East 87th St. New York, N. Y. 


The Intermediate Size 

For replacement or as an auxiliary instrument, 
the improved Model ''Cl” Centrifuge is of in- 
termediate size, suitable for routine Iaborator>' 
work and heavy duty where very high speed 
IS not essential. 



INTERNATIONAL 
Improved Model "C1" Centrifuge 

The speed contiol rheostat is attached to the 
centrtfuge and & poitable stand may be added 
to make a mobile unit ready to plug into any 
Wall receptacle. The base forms the frame of 
the motor which operates on either AC or DC 
and maintains speed'? varying from 1,800 to 
2.000 R. P. M. All electrical connections are 
enclosed. 



Conical Heads (No. 811 shown above) employing 
the sloping sedimentation principle, are inter- 
changeable with regular heads on the Model 
“Cl." 

Thtrt II nn Inltrnahonalfor any job 

INTERNATIONAL EQUIPMENT CO. 

352 Weifern Avenue Boston, Most. 

Makers of Fine Centrifuges 


This Journal stands for the very best in Advertising Ethics 
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Improved Asarslant Tubes 

Oval-shaped Agarslant Tubes are now 
available. They pro^dde about three times 
more growing area than the old cylindrical 
tube. 

The oval tube requires less medium for 
agar blood cultures than the Petri dish, is 
more easily sealed, is more conveniently 
bandied and occupies less space in in- 
cubator. 

Pisber Agarslant Tubes are 155 mm. long, 
28 mm. wide and 16 mm. thick. They are 
available at $1.25 per dozen or $12.50 per 
gross. 

Triple the Efficiency 

Fisher Scientific Company 

711-723 Forbes St, Pittsburgh, Pa. 





FISHER 





SAHLI ADAMS HEMOMETER 


The accuracy of the Sahli Adams Hemom- 
eter is attested to by the large number 
which are accepted as regular equipment 
by outstanding institutions. 

O The two non-fade solid glass rods assure 
permanent accuracy for color compain- 
son. 

• The double graduated glass tube gives 
readings directly in grams Hemoglobin 
per 100 cc of blood. 

• Reasonably priced — double color rods 
as illustrated $9.00 — single $7.50. Re- 
placement parts are very inexpensive. 

• Complete — diluting pipette, non-break- 
able mouthpiece and tubing, dropping 
pipette, stirring rod, tube brush, glass 
acid vial in screw cap bakelite case 
ivith hydrochloric acid solution. 

• 

Tour dealer can supply you, or write giv- 
ing his name to 
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SATISFACTION 


Your GGBET Microbcope will be a source of continuous 
gratification for years to come. Here is an instrument with 
superior stability, balance and rigidity, the three essentials of 
a good microscope stand — plus a beauty of functional design 
that arrests the eye. 

The inclined binocular body assures you maximum comfort at 
all times. The integral mechanical stage and centering sub- 
stage, the most advanced type offered, is the last word in con- 
venience and accuracy. Optics are Bausch & Lomb designed 
and Bausch & Lomb built — your guarantee of outstanding 
quality. 

For complete details write for Catalog D-12 to Bausch & 
Lomb Optical Co., 646 St. Paul Street, Rochester, N. Y. 

BAUSCH &- LOMB 
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I 


PRODUCTS 
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Indicators 
Test Papers 
Solutions 


Coleman & Bell Reagents are manufactured to meet definite stand- 
ards of purity, including the Specifications of the Committee on Ana- 
lytical Reagents of The American Chemical Society and the Commis- 
sion on Standardization of Biological Stains. Catalog upon request. 

THE COLEMAN & BELL COMPANY 


Manufacturing Chemists 


(Incorporated) 


Norwood, Ohio, U. S. A. 


Training of Laboratory Technicians 

Laboratory courses are offered in the following subjects: 

Clinical Pathology 

Serology 

Blood Chemistry 

Basal Metabolism 

Bacteriology 

Parasitology and Exotic Pathology 

Special courses in any particular phase of laboratory work may 
be followed out here by addressing the Director for special time, etc. 

We have ample facilities for this teaching, skilled instructors and 
complete apparatus. 

Work places for carrying out special problems in laboratory 
technique are available to interested and competent persons. For 
prospectus, registration card, etc., communicate with 

GRADWOHL SCHOOL OF LABORATORY TECHNIQUE 
3514 Lucas Avenue St. Louis, Missouri 

E. B. H. QEADWOHL, M.D., Director 
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RUN THIS TEST 
ON PETRI DISHES 



P ERHAPS, m your culture work, you have noticed but 
little visible difference m Petri Dishes You may have even 
thought they were all alike Sooner or later, however, the 
difference becomes apparent, frequently at a tune when it 
IS moat annoying and inconvement 

Here is a test you can run m your own laboratory, i£ you 
wish It will prove conclusively that wbde there is small 
difference in cost there is a vast difference m the quality of 
Petri Dishes 




Take several Pctri Dishes — one of them "PYREX” Brand 
Ware Subject them to from 15 pounds to 50 pounds steam 
pressure m your sterilizer for 120 hours or longer At the 
end of the test, remove and inspect them, and determine 
the loss in weight 

The ’’PYREY** dish wdl have lost less weight It will be 
clear, transparent, unclouded, permitting unhampered 
examination of the growing culture 

The comparatively small loss in weight of "PYREX ’ 
dishes, even under these accelerated test conditions, 
indicates definitely that the pU of the culture will not be 
appreciably changed by glass solubility 
This test will demonstrate to you, once and for all, the 
ability of a ' P\REX* Petri Dish to withstand repeated 
sterilization, frequent washings — hard usage Its exclusive 
beaded edge gives it unparalleled mecbamcal strength 
You already know of its supenor beat resistant qualities 
Run this destructive, yet 
constructive test Coa> 

V mce } ourself that it pays 
to specify ' PYREY” 

Brand Petn Dishes 
Only 38c per pair, sub* 
stantially lower prices in 
quantity purchases 

PYUnX ts a regiitertd 
trade m irk and u dicatet 
manufacture bx 

CORNING GLASS WORKS . Cornmg, N Y 

LABORATORY GLASSWARE 



This Journal stanis for the >er> best In A«l%ertislns Ethics 
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Just Issued 

WHY WE DO IT 

An Elementary Discussion of Human 
Conduct and Related Physiology 

By EDWARD C. MASON. 

M.D., Ph.D., P.A.C.P. 

Professor of Pliysiology, TJuiversity of 
Oklahoma School of iledlcine. 

177 pages, illustrated. 

Price, with jacket. $1.50. 

T he author, a iirofouiid student of 
human hehavior, offers an explana- 
tion of abnormal conduct and how it 
may be corrected. The book is a grip- 
ping, thrilling story of WHY, that 
will interest j’ou from beginning to 
end. 

Send for a copy today 

The C. V. Mosby Co., Publishers 
St. Louis, Mo. 


Make a Real 
REFERENCE BOOK 

of your 

JOURNAL 

Flic each copy as soon as received so 
it will bo Instantly available when you 
want to refer to a recent article. 

We have .secured what we believe to be 
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It is light, easy to operate, and hand- 
some. and opens perfectly flat for easy 
reference. 



PRODUCED BY GILMER 


Sent postpaid on receipt of $2.00. with a 
guarantee that If you are not more than 
satisfied, your money will be refunded. 
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as any other specialty ... it has lost the con- 
notation of quackery ... it has taken on the aspect 
and dignity deserved by an important held of study. 

#The .fUnerican Journal of Digestive Diseases and Nu- 
trition is edited by one of the most distinguished Coun- 
cils in contemporai’y medical journalism. This is the 
ONLY MONTHLY PERIODICAL IN' ITS SPECIAL 
FIELD ON THE WESTERN HE^IISPHERE. 

•It is NOT a vade-mecum ... it is not a humorous 
monthly ... it is not a news magazine ... it is built 
for serious-minded practitioners who need this new 
kind of help. 



SANDFIELD PUBLISHING CO. 

435-435 Lincoln Bank Tower (L.C.M. 5) 

Port Wayne, Indiana 

Gentlemen: Without obligation send me a 
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CLINICAL AND EXPERIMENTAL 


FURTHER STUDIES ON THE HECHANISH OP DIURESIS 
WITH ESPECIAL REFERENCE TO THE ACTION 
OF SOME NEWER DIURETICS* 


George IIerbmaihN, HI D , ayd George M DccnrnD, Jit , JI D , GALATS>rov, Tex 
With the Assistance of Peter S Erhard, Clarence C Pearson, 

R C Douglas, Miss Elsie Roberts and Others 


T here are still sliarp differences of opinion as to Avliere and hoAV diuretic 
drugs act Anieiicaii investigators for the most jiait are agieed that the 
kidney is the site of the chief and picpondeiaiit pliaimaeologic effect The 
continentals, paiticiilarly German investigators, insist upon the picsenee of 
extrarenal factois in the pioduction of diuresis Some postulate a “phjsico- 
theiapeutic ivater freeing” effect upon tlic tissue colloids Avith a resulting tern 
poiary hydieinia This increase in blood volume by dilating the leiial lasoular 
bed IS consideied b} Mcyei* to account for the actual outpouiing of urine 
JacksoiP deinonstiated some phaimacodynamic effect of inersaljl on most, if not 
aU, of the vascular bed of the dog He pointed to a possible analogy to A N 
Richaids” findings of a iinantitatiAcl} difteient action of substances, uliicli had 
been found to cause less contraction of the affeieiit than of the ctteicnt aitcriolcs 
to and from the glomerular tufts, this leading to incieased urine foimation in 
Bounian's capsules Tliese tlieoiies do not admit of cluneal iiiA estigativ e 
appioach 

THL BLOOD SERAIM PROTEIN STUDIES 

Sliallj,* aftei some confiimatoiy plij siocliemical studies, accepted the con- 
clusion of Nonnebiuch and otheis that changes in the colloid osmotic pressure 

•irom the Negro Medical Scr>Ice of the John Sealj HoiipUal and the Depirtnient of the 
Practice of Medicine, Unlversil> of Te-^as Medical Branch 
BccclNcd for publication June 1 1936 

Prcstiitcd before the Section on Pharmacology and Therapeutics V Ma> 12 1936, 

al Ivan'^as Clt> 
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Materia Medica, Toxicology 
and Pharmacognosy 

By -WILLIAM MANSFIELB, A.M.. PHAB.D. ^ 

Dean and Professor of Materia Medlca and Toxicology, Union University, Albany College 

of Pharmacy, Albany, N. Y. 

708 pages, 6x9 iachea, with. 202 illustrations. Bound in water-proof and 
vermin-proof cloth. Price, $6.00. 

A Valuable Text and Reference Book 

A text and reference book on the therapeutics, toxicology, pharmacog- 
nosy, and posology of the official drugs of the U.S.P. and N.F. It should 
prove of value to physicians, pharmacists, and students of pharmacy, medi- 
cine, nursing, and dentistry. 

Outstanding points of the book: (1) It classifies and groups the drugs 
so as to permit ready reference. (2) Systematizes aU descriptions. (3) 
Provides a working photograph of each vegetable and animal drug. (4) 
Gives Latin titles, abbreviations, English names, synonyms, botanic names, 
part or parts used, impurities, properties, uses and toxicology of each drug. 
(5) A glossary of medicinal and botanic terms. (6) Two posology tables, 
one for study of posology and one for ready reference. 

TABLE OF CONTENTS 
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Tops; 11. Leaves; 12. Flowers; 13. Fruits; 14. Seeds; 15. Algae and Fungi; 16. Spores, 
Nouglandular and Glandular Hairs, and Excrescences; 17. Starch, Gum, Sugar, and 
Mucilage; 18. Besins, Gum Eesins, Balsams, Balsamic Besins, and Oleoresins; 19. Latex, 
Dried Juices, Extracts and Camphors; 20. Sugars, Oils, Serums, Toxins, and Vaccines; 
21. Drugs of Animal Origin; 22. Poisons; 23. Corrosive Poisons; 24. Irritant Poisons; 
25. Irritant Vegetable and Animal Drugs; 26. Systemic Poisons; 27. Posology. 
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meisalyl The blood Na lemained fixed, but the iiimaij Na consi^icuouslj m 
cieased but usually not in the tiemendous piopoitions of the Cl excietion, so 
that the ratios Na/Cl as a iiile decieased Occasionally, ho^\e\el, the rc^else 
was noted and the Na/Cl latio inci cased In these studies of ouis, neithci the 
mercuiials noi the \anthines showed consistent oi charaeteiistic effects on the 
Na/Cl ratio 

If the volume of uiiue, with its contained sodium and chloride, passed 
duiiiig the contiol houis, be subtiacted fioni the eoiicspondnig figines aftei 
injection of the diiuetic, we obtain a tan apinoximation of the excess of these 
substances mobilized fiom the tissues duinig dmiesis By assuming the edema 
fluid to be an ultrafiltiate of blood plasma, we can calculate the excess amoiuit 
ot sodium and ehloiide that should be excictcd, with the excess uiine excietion 
of the same composition as the tissue fluid The values foi sodium calculated 
oil this basis show a good agi cement with those actually found, while the actual 
excietion ot chloude is in most instances gieatlj in excess of the calculated 
values 

CRLVTININE CLEVRVNCE STUDIES 

Four jeais ago we lepoxted oui studies*^ anent the mechanism by which 
dmiesis is accomplished following the intiavenous injection of theophjlhiie, as 
aminophyllin and oiganic inercuiial salts, as salyignii and combinations of the 
two 111 patients with congestive heait failure and edema "We emplojed the 
creatinine cleaiance method as desciibed by Reliberg“ to measiue the glomer 
ulcii filtration, and we found lu oui edematous cardiacs, as Schinit?^'' did iii the 
creatinine cleaiancc cxpeiiments m the dog, that the xanthines or punnes, 
theophylline ethjlcnc diamine (thcplnldiue, metaphyllin or amnioplullm), 
gieatly augmented the glomciulai filtration, while the meiciiiial, meisaljl, ap 
patently pioduced a diuresis by inhibiting tubulai leabsorption 

Oui clinical expeiieuces along v\ith oui expeiimcntal theoietical consideia 
tions convinced us that theic was a vciy definite complementary action of tlio 
xanthnies and mercuiials when admmisteicd in close succession or simultane 
ously The clinical lesults seemed fuithci to suppoit oiii conception of the 
mechanism of dmiesis and the diffcicnt points of action of the two types of 
dings We lepoited further studies using d xylose as well as cieatmine cleai 
ance as a measiue of glomeiulai filtiatioii and seemed coufiimatory” evidence 
of OUI thesis Suciose iiitiavenously was found to liave in itself too poweiful 
a diuietic action White and ^lonaghau^® had found the cicutimne cleaiance 
as good a test as any of glomeiulai function, and in spite of Shannon’s” and 
Fulton’s^® condemnation, wc considci that the cieatinme cleaiance in compaia 
tivc studies, such as we have been doing, has pioved satisfactoiy 

A tiaiislation has lecciitlv been furnished us of the papei wiitteii in 
Hungaiiaii by Issekutz and Vegh*® on expeiimental studies of dimetics on the 
toxicity and action of vaiioiis oiganic mercuiy compounds, piepaied by Foldy 
and Ills associates of the Clumon laboiatoiy In sludyiiig the toxicity of the 
complex sodium acetate salts of meicury% they added a slightlv acid thcophyllin 
solution to reduce the strongly alkaline reaction that caused so much pam on 
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ill 1 c.c. of the 10 per cent solution 0.0396 gin. Hg. Tims the actual difference 
in mercury content between mersalyl and inercupurin is negligible, iter- 
cupurin differs chemically from mei-salyl only in having camphoric acid sub- 
stituted for the salicylic acid, and theopliyllin added. This substitution is said 
to have made tlie preparation about half as toxic as mersalyl. The new com- 
pound was called for the sake of brevity “novurit” in Europe and in this coun- 



Flg. 2. — Charts on oUier patients made up Just as those m Fig 1 showing the increased 
flltration as a rule following aniinoph> Ilm intia\enouslj and decreased reabsorption diuresis 
aftei niersal>l injection and combination effects with the mercupurin administration 


try “mercupurin.” The mercurate camphoric acid -without tlie theopliyllin 
added has been offered as mercurial diuretic suppository “mercurhi” for rectal 
administration. 


PRESENT STUDIES ON THE MECHANISil OF DIURESIS 

Introduction of the new compound that is a combination of the mercurial 
and xanthmes with reputed superior diuretic properties seemed to confirm 
our earlier contentions of the different mechanism of action for each of the two 



THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


NON-CORROSIVE, RED LABEL 




AT REDUCED PRICES EFFECTIVE MARCH 30, 1937 



3IICKO COVER GLASSES, Xon-Corrosi\*c, Ue<l Label. Of a hydrolytic glass of the 
first order, guaranteed against * * nate. Slightly greenish in color and 

notable for the lack of extreme hard glasses, which has been found 

to increase breakage m handling of the stability of the glass, see cage 

541 of our current catalogue. 

Tlie grading of these cover glasses as to thickness within the limits established for 
both No. 1 and No. 2 can be depended upon for routine work without measurement In 
the laboratory. For critical work, cover glasses should be measured with a cover glass 
gauge, or used with objectives with correction collar. 

Wo htill recommend, as we have for the past thirty-six years, these 3Iicro Cover 
Glasses as, in our Judgment, the heist obtainable. 

7020. Micro Co^er Glasses, Squares, Non-Corrosive, Red Label, as above described. 
Neatly packed In Vj oz. round wooden boxes with conspicuous red label. Boxes 
are specially paraffined for export to tropical countries. 


Size, mm. 12 

No, 1, per oz. 1.30 

Code Woixl — ^.Jitkwv 

No. 3, per oz. 1.10 

Code Word Julnv 


7023. Ditto, Circles. 

Size, mm. 

No. 1, per oz. . 

Code Word 

No, 2, per oz. 


IS 22 25 

1.30 Oo L30 

Juldk Julge Juljy 
1.10 1.10 1.10 

Jnlyt Jumhii. Jumeh 


12 

15 

IS 

22 

25 

. 1.80 

1.80 

1.80 

1.80 

1.80 

Jumys 

Junbm 

Juneg 

Juniy 

Junol 

1.40 

1.40 

1.40 

1.40 

1.40 

. J nnvx 

Junzp 

Juocj 

Juofd 

Juoix 


10(/c discount in carton of 6 oz,, one catalogue nnniber, one size and thickness only 
J5Vc discount III lots of 18 oz. ( assorted sizes of 7020 and 

Z0*7c discount in lots of 72 oz. J 7022, No. 1 and No. 2 

7024. Micro Cover Glasses, Rectangles, Non-Corrosive, Red Label, as above described. 
Packed in oz. pasteboard cartons. 

Size. mm. 22x30 22x32 22x3G 22x40 22x50 24x30 24x36 24x40 

No. 1, per oz. 1.30 1.30 1.30 1.30 1.30 1.30 1.30 1.30 

Code Word Juoyq Jupci Jupjn Jnjwj Jupsb Jupyp Juqiv Juqyo 

No. 3, per oz. l.IO 1.10 1.10 1,10 1.10 1.10 1.10 1.10 

Code Word Jusml Jnspe Jusxo Jiitai Jutfy Jutko Jutrz Jutyl 

Size, mm. 24x50 24x60 35x50 35x62 13x50 43x70 48x60 

No. 1, per oz. 2,10 2.10 2.10 2.10 2.10 2.10 2.10 

Code Word Jurde Jurfa Jurgy Jnrlo Jurpf Juruv Jusaj 

No. 2, per oz. 1.70 1,70 1.70 1.70 1.70 1.70 1.70 

Code Word JuucdJuudb Junfx Juuxr Juuin] Juuqa Juury 

10% discount m carton of 6 oz., one size and thickness only 
l5<7o discount in lots of J8 oz. ( assorted sizes, 

20% discount lu lots of 72 oz. J No. I and No. 2 


ARTHUR H. THOMAS COMPANY 

RETAIL— WHOLESALE— EXPORT 

LABORATORY APPARATUS AND REAGENTS 

WEST WASHINGTON SQUARE PHILADELPHIA. U. S. A. 

CABLE ADDRESS. "BALANCE," PHILADELPHIA 


Mention this Journal when writing to Advertisers 





^ERI^^rv^N■ DLciiEim sti;Dies 5 on MiciivNiiyv OF Pionubis 773 

hrh in the ivlief ot peiNistont epinephiine tas»t .i&thmatio states In some aO 
ai>thnmtic patient:>, intia\uioiis amnioplijlliii can be shown to losiilt in piompt 
incieabe in tlio Mtal oapaeit\ and blood How tlumn;h the lungs Jlcicunalb do 
not pioduco such spootaeulai and piompt lespnaton lehof, but alter piofuse 
meiNahl diuieMs, d\spnea is usualh less paio\3biiial attacks subside 

TIIF KUMIlTb 

The piesent cieatiniiie cUaiaiKe studns eonfiiniLd and supplementLd oui 
previous obseivatioiis A suive.v of the data leviakd the fact tint in the 
tweiitj five studies on the seven edematous patients it seemed to make little 
difteieiice whieli drug was intioduced fust Of eoiuse, the inteival of tluee 
to five 01 more davs allowed the efiect to be dissipated betore the scloiuI drug 
was ustd In all expeiiments satistactoi^ dimesis was aceomplished 

The 7 e\periments in which aminoph^lhn fiom an ampule of 2 ee eon- 
taming 0 48 gin diluted 10 tunes with saline was used mtiaveiiouslv piesented 
fuithor conelusivc evidence of a conspicuous incitase m glomeiuku liltiation 
in oveij mstance In the 7 e\poiimeuts m which meisal}!, 2 ee ot a 10 pei 
cent solution, was intioduccd, the cicatmine tleaianee studus showed eon- 
sistuntlv little if anj’ use and usualb a giadual deciease in the filtiation as the 
dnuesis iiKieasod In othei woids theie was, along with the meieasmg defect 
m leabsoiption, a slight dceioase m filtiation In fom mblauLCs m which 2 e e 
of 13 0 pel cent solution of lueicupmm with 3 5 pei cent combined, 1 5 per cent 
tice tlKoplijllni was used, the cieatmme elcai nice showed a picdommanec of 
the mcicuual efiect m two of the cases, that is, thcie was no use m iiltiutioii 
but dieieascd icabsoiption, while the \aiithme efiect, an mcioased filtiation, 
picdommaled m thico instances The mciease in filtiation was a veiy dchnito, 
though often somewhat delajed, occuuenee In thice instances m which moi 
tupuim was foitificd with ummophjllm theie was often a vei.v tempoiaij* 
deciease m tlic filtiation bofoi*e dimcsis began but this Wtis lollowed bv a eon 
spieuons use m the glomeiuhu filtiation along with the ehaiaeteiislie mei- 
cmial nnpaiiment of tubuUu absoipliou This foitificd combination piodueed 
a moie stiikmg diuiesis 

Blumgart, Gilligan, Levj, Blown and Volk-’ weie not able to demonstiato 
any tlieophyllin augmentation of filtiation m si\ studies on tliiee noimal indi- 
viduals who wcie uiidei voiy caie£ull> contiolled conditions 

In oui pievions and piesent cieatmme cleaiauco studies m edematous 
patients, wc have dcmonstiated a total of 17 c\peiimeiits m winch tlicophjllm 
piopaiations weio used, with a veiy dcfimto and often Lonspieuous mciease m 
glomeiulai filtiation In 3 instances m which ammophjllin was combined with 
meicupuim, a smulni evidence ot definite mcicasc m filtiation was obtained 
and likewise m 3 out of the 5 eases in which meicupuim alone was used, a 
tiansient mcieaso m filtiation was dcmonstiated In the 17 c\peuments m 
which luei-saljl was used and the eieatiiime tlcauinee studies earned out, a 
defect m leabsorption was the stiikiiig finding m evoi^' instance In the 7 
meisalyl expeiiments of the piesent senes and ni 2 ot 5 moieupuim expeu 
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(lid not explain the movements of water in diuresis. However, lie found an 
absolute and relative increase in the albumin fraction with lowered and un- 
changed globulin and a droji in fibrinogen at the onset of diuresis in all cases. 
He tried the effect of mersalyl on blood serum in vitro and concluded that 
in the concentration that it appeared in the blood and after injection it pro- 
duces no change in the serum protein, even though at higher concentration 
there was flocculation. However, in this country, Bietcr and Wright’ have 
demonstrated with their nltramieroscope changes in the blood serum of those 
who had received therapeutic doses of the mersalyl. Such ultramieroscopie 
alterations, we lielieve, could change the “salting out” levels of the blood pro- 
tein constituents and account for Shally’s shifts in the ratios. The changes in 
blood protein values that he reported seem to us not to be beyond the limits of 
the accuracy of the method. 

We have studied the blood proteins in ten diuretic experiments, in which 
we have used aminophylliu, mereupurin and mersalyl and have not been able 
to confirm Shalty’s findings in regard to shifts in the blood proteins. We have 
also determined the dried weight of the serum and have not been able to demon- 
strate any significant or consistent changes that would indicate an effective 
hj^dremia. 

THE SODIUM AND CHLORIDE RATIONS 

Hitzenberger and Engelmann® found that the excretion of many inorganic 
and organic substances, but particularly NaCl, was augmented by mersalyl. 
Simmert" reported similar increases in the urinary NnCl, determined as Cl, 
with concomitant rises in the blood plasma NaCl, also determined as Cl, occur- 
ring in diuresis along with decrease in the hemoglobin and red blood cells. He 
concluded that his findings indicated a mobilization of the tissue NaCl and a 
flow of the tissue edema fluid into the blood. Bua® on the basis of studies of 
the effect of mersalyl in diabetes insipidus concluded that the presence of the 
chloride ion was the sine qua non requirement for the diuretic action of mer- 
cury salts. Weingarten’ of VoUiard’s school has held, as indisputable, the hydro- 
pigenous property of the chloride ion. 

Presser and Stahl, however, incriminated the Na ion as the edema pro- 
ducer which effect could be compensated for by a balanced combination with 
others, as K, Ca, and Mg ions. Bruman and Jenny’’ found a parallelism be- 
tween sodium excretion and the vmlume of the urine. 

Siedek and Zuekerkandl” found more retention of Na than of Cl, there- 
fore Na/Cl> I in pleural and ascitic effusions and in the edema fluid of con- 
gestive cardiac failure. Upon the application of diuretics a marked excess of 
Na over Cl appeared in the urine. 

OUR SODlUil AND CHLORIDE DATA 

In our attempt to elicit the initiating factors and those at work during the 
first five to six hours of diuresis, we determined the urinary Na/Cl ratios be- 
fore, hourly during, and as a follow-up, each twentj^-four hours for several days 
after each of our 25 diuretic experiments with aminophylliu, mereupurin, and 
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paiatuc natiuc both with mcicupuini and nieisaljl iiititueiiously and with 
ineiciuin adinniistciod as suppositoiics They found the newei piepar.itions 
to be lathei more efficient 

The most complete clinical studies of mcieupiuin weie made by DeGiaff, 
Xadlei, and Batteiman Then* 20 edematous patients were obsened undei 
caiefullj coiiti oiled conditions and the bod}' weigiit fluctuations taken as the 
c\idenee of effectneness of diuictic agent Besides studying the effect of 
meisalyl and mercupuiin alteinatel} in the same patient, tliese iiuestigators 
seemed a piepaiation containing onl} the oiganic mercuiial oi mercupium 
without tlie theophjlliii Contrast of the effect of this puie meicuiial picp- 
aiation used intia\enoush and undei the same conditions with tlic effects of 
the combination, mcicuiial + \anthine, prcpaiations showed that the theo- 
plnllin added definitoh to the effectneness of mcicupiuin The}’’ had no gen- 
cial toxic meiciuial and no local leactions fiom intia\enous administiation of 
iieail} 100 injections They concluded that meieujnuin was a safe diuietic as 
well as an effectno one and that the combination piepaiation induces a gieatei 
diiuesis than meiciuials alone and that the superioiitj of the xanthine mer- 
cuiial is chiefl} if not entiiel} due to the picsencc of the theoph}llm 

OUR CLIVICVL STUDIES 

Conipaiatue clinical studies of meicupmni diuicsis as compnied with 
meisahl diuiosis ha^c lieoii earned out m the waids of the John Sealy Hos 
pital ioi the past two }cais, and dining the past jear meicmin suppositories 
containing mcicamplnl, a meieunal salt similai to mersal}! witli eamphoiic 
acid instead of salicjlic and without thcoplnllni and put up in a cocoa buttei, 
lla^e been undei clinical iiuestigation Om data toncein lesults in 70 eases 
of patients with edema who lia\e been obsoi\ed undei standard conditions of a 
piehmmai} tliiee to fiie day lest iii bed, on a constant intake of 1,600 cc of 
fluid and a low piotein salt pool diet Onh 5 of these patients suffeied pri 
manly from the effects of ciiihosis of the li\ci, the othei patients piesented 
e\idenees of oiganic heait disease of one type oi another with congestue fail 
me in \aiious stages and of %ai}ing degrees 

In these 70 patients, 200 injections of mcicupuiin were gnen intia\enousl\ 
and alternately, for compaiison, 115 injections of meisaljl weie gneii in 2 c e 
doses of each, and 64 meicamph}! (meicuiin) suppositoiies weie admmisteied 
The oidei of the use ot the diugs -varied fioin time to time and the initial drug 
used was alternated Sometimes the pieliminaiy administiation of acid salts 
<^imnltaiieousl} admmisteied and otliei times omitted was emplojed and definite 
augmentation was alwajs noted no mattei what prepaiatioii was used In 25 
of the suppositoiy cases for expeiiraent, the preparatory enema was omitted 
and the lesults weie so pool that they should not be included in the aveiage, 
and m the othei half of the cases an enema was gixen 

The diuietic lesults of all of these injections and suppositoiies were tabu- 
lated, the peiceiitage ot luciease ni uimaiy output duinig the fiist and second 
and thud twenty foui-liom periods followmg the administration of the diug 
as contiasted to the contiol daily outputs weie calculated and summarized for 
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administration of tJie mercurial. Tlieophyllin not only produced tlie neutral 
reaction but also definitely increased the diuretic action of the mercurial com- 
pound in experimental animals. 

A new preparation deserilied by the distributors as a sodium salt of cam- 
phoric acid, allylamine-methoxy-mereury acetate with tlieophyllin 3.5 per cent 
combined, 1.5 per cent free, containiii" 41.1 per cent mercuiw, but according 



Fig:. !• — Chart showing by hourly columns the height of filtration (top of each column) 
and the height of reabsorption (bottom of black cap) in cubic centimeters per minute as 
determined by the creatinine clearance method of Rehberg. The height of the black cap and 
the rise of tlie solid line running through the hourly columns indicate the grade of diuresis. 
Each gi’oup of columns represents an experiment following the introduction of one of the 
diuretics. The experiments on each individual are grouped between the bordering lines and the 
diuretic used in eacli e.xperiment is printed above the columns. 


to Issekutz and Vegh as containing 38.8 per cent mercury all of which is com- 
bined, was introduced into clinical therapeutics. DeGraff, Nadlei’, and Batter- 
man-® recently stated that the 13.5 per cent aqueous solution of mercupurin 
with tlieophyllin contains 29.1 per cent mercury by weight, so that 1 e.e. con- 
tains 0.0393 gm. Hg while mersalyl with 39.5 per cent Hg bj' weight contains 
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Aluunas aiesuU of glonuiulai tubular desti action nJiicJi nebaienoted m tiro 
instances following- the use of othci mercurials intiavcnously was not encoun- 
teied in this small senes Heiciuiii siippositones piotlin-ed lenal nutation 
111 one Hist nice It must, tlieiefoie, be lemembeiecl that the suppositoi> con- 
tJuis 0 5 g'lii (7 5 gi ) of meicuiy 

COMMENTS 

The losults beai out the pietlictioii ami the clinical expeuences of our 
earlier studies’^ in iilueli we pointed out the augmt.ntai> effect of a combina 
fion of fheo])h\ilm ami the ineicmi.ils Oui clinical iindnigs with ineicupium 
fnithn confnm those of othti imesti^jatois It is cudent that the combination 
pieparation of xanthine and niercuiial has advantages in the mattei of diuretic 
efficiencj 

Our repeated eaiofullv contiolled and oonipaiative cieatimne clearance 
studies in seven patients of this senes conoborate om pievious contentions, 
nanidv, tJiat xanthine piepaiations, paiticulaih thcophvUm or animoplolhn, 
dedmtelj increase the minute glomemlar filtiation, while the pure meieunal, as 
niersal^l, acts quite othezwjse ni most instances, actinlly deci easing the glomer- 
ular filtiation and producing a dnuesis piimaiily b> inhibiting tubular re 
absorption 

The meicupurm creatinine clcaiance expeiiments, five m number, earned 
out in the same way on the same patients, sometimes pieccdmg those with the 
othei picparations and sometimes between tliem and sometimes aftenvard, 
showed in 2 instances cleaiancc figures mote like those of mercurial action, 
namely, deciease iii tubulai reabsoiption, vvhile m the 3 others the xanthine 
effect of ineieased glomcndai filtration was also tcmpoiaiily eiidcnt 

The ereatmmo cleaiauce studies m thiec instances of mcicupuiin foitified 
with 0 024 gm of ammophyilm showed the most striking combination effect of 
distinctly mcieased filtration as well as dccicased reabsoiption These experi 
ments in confirming all of our previous studies fuithermoie seem to establish 
definitely that the theophyJJin does not meiely serve to neutralise the excess 
aiJmlinity of the mercuiial salt but seems to augment the diuiesis TJie expen 
ment with mercupiuin foitified by additional llieophyllin suggests that more of 
the xanthine could be added to the mercupuim to advantage The theophjllm 
simultaneously used oi ammonium cliloride oi nitiate by mouth along with the 
puie meieunal suppositoij would be rational therapeutics 

CONCLUSIONS 

1 We believe tliat fiuthci evidence is added that dnutiies, both the 
xanthine and mtieurjal, act duectly upon the kidne;^ 

2 It IS appal ent from these ereatiume cleaiauce studies that the two types 
of diuietics act somewhat diffcienth and on diffeient parts of the leual unit. 
The xanfliiues affect pumaiiJj the glomeiulai tuft of the unit and by m- 
creosmg the flow of blood increase filtiation, while the meieunal appaiently 
acts by changing the tubulai epithelium, so that it is less permeable to the 
filtrate of water and salts and thus by decreasing leabsoiption accomplishes in 
Cl eased uiinaiy output 
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types of diuretics aud to lend support to our observations of the complementary 
action of the two drugs. The claims for the new preparation revived our inter- 
est in the subject of the mechanism of diuresis, and we repeated our diuretic 
studies in edematous heart failure cases following the intravenous injection of 
mereupurin as well as mersalyl and aminophyllin. 

METHOD 

The patients were kept at absolute rest in bed on low protein (50 gm.), 
salt poor (2 gr.), low fat (115 gm.), and high carbohydrate (200 gm.), total 
calories 2,035, diet and fluid allowance of 1,600 e.c. a day and no drugs other 
than morphine for the first five days. During this time the renal function 
studies were done, the blood and urine chemistry examinations were made and 
accurate charting of the daily twenty-four-hour intake and output of the fluid 
and body weight of the patient was begun. All twenty-four-hour specimens 
of urine were sent to our laboratory for complete study. 

On the morning of the sixth day the patient was given- 10 gm. of creatinine 
in 100 e.e. of water at 6 a.m. At 7 a.m. a catheter was introduced and the blad- 
der was completely emptied aud the urine collected; a control blood specimen 
was taken at the same time. At 8 a.m. the first-hour urine specimen was re- 
moved by catheter and the blood specimen collected. The second control blood 
and catheterized urine specimens were taken at 9 a.m. and the diuretic amino- 
phyllin in a dose of 0.48 gm. in 10 c.c. of saline, or 2 c.c. of a 10 per cent solu- 
tion of mersalyl, or 2 c.c. of a 13.5 per cent solution of mereupurin, or the 
latter fortified with 0.24 gm. of aminophyllin was injected intravenously. 
After this the blood and catheterized urine specimens were taken every hour 
for four hours. Increase in urinary flow was consistently observed in the second 
half hour after injection of mersalyl and in the second hour after the injec- 
tion of aminophyllin. 

Seven patients, with congestive heart failure of varying etiology in each 
case, were selected and subjected to twenty-five carefully controlled creatinine 
clearance diuretic studies. 

The theophyllin preparation, aminophyllin, was usually given in the first 
experiment. Occasionally, however, the mercurial, mersalyl, diuretic was admin- 
istered first. Usually three to five or more days later, or when the body weight 
returned to the previous level and the urinary output was low and fluctuated 
very little, the second preparation, the one that had not been used previously, 
or mercupurm, the new preparation, Avas introduced intravenously as the 
diuretic drug. After another interval of at least three days, the one of the 
three preparations that had not previously been used Avas administered and its 
effects Avere noted. In three instances the mereupurin Avas fortified Avith an 
additional 0.24 gm. in 1 c.c. of aminophyllin and then injected and the more 
spectacular results Avere observed and studied. 

Evidence of conspicuous smooth muscle relaxing effects of aminophyllin 
has been repeatedly noted clinically by us in the prompt subsidence of Cheyne- 
Stokes breathing, the control of paroxysmal nocturnal dyspnea, and partieu- 
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ments, there ivere not significant increases in glomerular filtration; in fact, 
there was an actual decrease in filtration as well as a conspicuous decrease in 
reabsorption that accounted for the diuretic effect. 

NEW PREP.VR.VTIONS 

The creatinine clearance studies following the introduction intravenously 
of the new preparations are indirectly confirmatory. In comparative studies 
in the same individuals, glomerular filtration figures midway between those 
obtained with mersalyl alone on the one hand and those following aminophyllin 
alone on the other hand, have been repeatedly obtained. In onl.v one inercupurin 
e.xperiment was the increase in filtration at all conspicuous, while 2 of the other 
4 showed slight rises in filtration. The inhibitive mercurial effect on rcabsorji- 
tion was, of course, always noted. When the mereupurin was fortified with 

1 e.c. of aminophyllin, an unexplained veiy temporary decrease in filtration 
was regularly recorded before clinical diuresis had started. This was noted in 

2 of 3 instances but all showed within the next hour a very striking increase in 
filtration as well as the defective rcabsorption. 

These data not onlj’- supported the conception of a difference of the renal 
site or mode of action of diuretics, but also supported our contention of a dual 
action of the combined mercurial salt and theophyllin. The experiments seem 
to furnish evidence that the theophyllin constituent of the new preparation 
does more than merely neutralize the excessive alkalinity of the mercuiy salt 
and actually in these acute experiments it seemed to augment the diuretic 
property of the latter. The more striking diuresis that resulted from the iner- 
cupurin fortified with the additional theophyllin in the form of 0.24 gm. in 
1 e.c. of aminophyllin suggests that more theophjdlin might be added to mer- 
cupurin to advantage. 

THE NEWER DIURETIC COMPOUNDS IN CLINICAL PRACTICE 

This combination of organic mercurials and theophyllin was introduced into 
clinical practice in Continental Europe as “novurit,” and at least a dozen clin- 
ical reports bear witne.ss to its efficiency and its nontoxieity. Ilahu,-- Pop- 
per,"- and Saxl-- are among those who have reported favorably on the prep- 
aration. In this country Crawford and McDaniel-^ studied the effect of mer- 
cupurin in 15 patients, 10 with edema of heart failure, and 5 with ascites of 
hepatic cirrhosis, all in advanced stages after long periods of invalidism. Their 
results were uniformly very satisfactory and the 20 injections of mersalyl used 
as control gave definitely less diuretic response than did the 118 injections of 
mereupurin. Studies of the postdiuretic urine specimens showed no renal irri- 
tation, and blood urea levels did not rise after the injection of either prepara- 
tion. No untoward reactions from the injections of either drug were encoun- 
tered. Steuer and Wolpaw^^ reported a very small series of 35 injections of 
mereupurin with no control of mei-salyl injections and came to conclusions 
which added nothing to those previously made on more substantial bases. In 
England, Pai’kinsbn and Thomson"^ have conducted studies of a clinical com- 
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Prob'ible Error of the Ml in (P E m ) = 6745 x (o\VN) 

Difference of "Means 
a-d of Diff 

Standard DcMation of a Differcnte Between Mean'i 

d, Algebraic diftLiencc between anthinetieal nicin and /single obsereation 


3 Significance V iluc (b) = 

4 


= • W 


d2, feunim ition of differences^ lor i HJries 
N, Number of determinations 


FINDINGS 

Fj{? 1 'shows a fu(iULiR> distiibutioii tiu\e foi the fiee ami total choles 
teiol LonLOntiations Fiom this uu\e i«a\ be seen the complete lau^je o£ findings, 
which aie 32 1 to 83 7 mg pei cent and 98 1 to 300 0 mg pei cent foi fiee and 
total eliolcstciol, lespcctiiel^ Tlio total langc of the pei cent of free m total 
cholcstciol IS from 24 4 to 38 6 pel cent 

Applying the statistical formulas noted abo\e, the mean a allies and stand 
aid dcniatious foi cacli of the thiee gioups ue obtained (Table I) The mean 
foi the total cholesteiol is ICO 8 mg pei cent + 38 7 mg pei cent (SD ) This 
indicates that at least two thuds of all \alues heie fall between 1221 mg per 
cent and 195 5 mg pci coat In like fashion tlie mean foi tlic fiee cliolesteiol 


Table I 

Fill, Total, vsu Plccentigl oi iittr iv Toxir Choilstjiol Vvlcls iob 
Peptic Ulcer Pitiests 


lOTAI CHOIESTEPOL 

COMPLETE 
RANGE OP 
\ \LUES IN 

MG % 

ARXTH 

MEAN 

MG % 

STVNDARD 

DEVIATION 

(<') 

PROBABLE 
ETROB OP 

MEAN 

SIGNIFlCASl P 
VALUE (S) 
COMPARED 
WITH NOBMAT 


981 

300 0 


38 7 

34 

84 

I? roo cholesterol 

32 1— 

83 7 


111 

HHIIQRQIIIIII 


Per cent free m tot il 
cholesterol 

2o3%— 34 0% 

1 30 4 

1 

41% 

0 35 



deteiminatioiis is 47 7 mg pci cent ± 11 1 mg per cent (SD ) and that foi 
peicentage of fiee cholesteiol is 30 4 pei cent ±41 pei cent (SD ) 

In compaimg the findings of our peptic ulcer senes with normal values, it 
was deemed most consistent to employ the findings of W 11 Sperry,* who 
kindly made available his figures before actual publication, inasmuch as the 
basic proceduie for both groups of determinations was that of Schoenheimei 
and Speriy^ In a senes of 126 deteiminatioiis on normal adults, male and 
female, he obtained a mean total cholesterol concentration of 209 8 mg per 
cent ± 48 6 mg per cent Theie was no significant diffeience obtained between 
the pie and postabsoiptne diMsions of this senes, lemaikable constancy being 
maintained for the peicentage free cholesterol, the mean value ascertamed as 
26 9 per cent + 14 pei cent Pig 2 is a frequency distnbution curve for the 
total cholesteiol eonceiitiations obtained by Sperry, the complete range being 
from 131 5 mg per cent to 392 0 mg pei cent 

The most outstanding difference between oui senes and such a gioup of 
normals is a definite shift to the left (lowei values) of the fiequencj distribu 
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US by C. C. Pearson, a senior, and li. C. Don<xlas, a junior niedieal student, em- 
ployed on NYA. funds. Our clinical results are "ivcn in Table I. 

Table I 


Clinical Suaimary op Diuretic Ekpects 


NO. OF 
INJECTIONS 

DUUG 

AVEKAGK 
1st 21 UK. 

INCKEAHE IN 
2nd 24 HR. 

OUTPCT OK URINK 
.3kD 24 HU, TOTAL 

200 

Mereupurin 



91% 

513% 

115 

Jlersalyl 

29.1 

D2 

42 

427 

25 

Mercurin suppositories 
witliout enema 

02 

41 

95 

22S 

70 

Mercurin suppositories 

Avith enema 

2C1 

05 

25 

255 


Taking all of the results as they come, the conditions of course varying, 
now in favor of one drug and now in favor of the other, seemed to favor mer- 
cupurin. The average responses for the first, second, and third days following 
administration of mereupurin showed increases of 430 per cent, 92 per cent, and 
91 per cent, respective!}', a total of 613 per cent over the urine output of tlie 
day preceding the injections ; while for mcrsalyl the averages during the same 
period showed 293 per cent, 92 per cent, and 42 .per cent, a total of 427 per 
cent increase for the three days over the control day. A secondary rise after the 
first day was occasionally noted following mereupurin. The level of the con- 
trol day was, of course, established at a fairly fixed level by the conditions of 
the experiment, namely, the three- to five-day rest preceding the administration. 
The table gives a summary of the clinical diuretic effects and also shows that 
both mercurial diuretics accomplish maximal effect within the first day ; both 
drop about equally during the second day; but there was often persistence of 
the effects during the third day after mereupurin, while the mersalyl diuretic 
effect dropped considerably on the third day. 

The mercurin suppositories showed a 264 per cent increase for the first 
day, 66 per cent during the second, and 25 per cent during the third day, a 
total of 355 per cent following their use; a definitely better effect, in fact, a 
threefold augmentation of urinary output when the enema was used to pre- 
pare the bowel. The diuretic effects did not persist as actively as after intrave- 
nous use, shoAving 67 per cent on the second day and 73 per cent on the third, a 
total of 370 per cent. Preliminary oral administration of xanthines and of acid 
salts likewise distinctly augmented the diuresis that resulted from mercurin 
suppositories. 

In only one instance have we had any evidence of renal irritation, and in 
this ease the irritation Avas first noted after the introduction of mersalyl but 
did not clear up under continued use of mereupurin. The albuminuria, hoAV- 
ever, cleared after a rest period, and the subsequent administration of mer- 
cupurin caused a prompt exacerbation of tlie albuminuria ; nitrogen retention, 
on the other hand, actually decreased under the continued use of mereupurin, 
even though the albuminuria persisted. No other albuminurias nor any in- 
stances of intolerance or toxicity of mereupurin Avere encountered in our 
series ; in fact, in eases in Avhieh stomatitis and colitis had been previously pro- 
duced by other mercurials, mereupurin AA'as tolerated Avithout such reactions. 
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tioii cui\o foi total cholcbteiol, as ina> be seen liom Pigs 1 and 2 Tlie sig 
mficance \ahie (S) is olitaintd between oui mean o£ 160 8 mg pei cult ±38 7 
mg pel cent and Sperr> ’s normal mean of 209 8 mg per cent ± 48 6 mg per 
cent, and this is found to be 8 4, thereby establishing the tiend towaid a lijpo 
cholesteiemia foi oui senes of patients witli peptic ulcei TJic othei obsei na- 
tion of impoitance is tlic gciicialh higliei pciccntage tiee cliolesteiol found in 
the peptic ulcei patients -.Mtliough not maikcd, this change fiom the noimal 
suggests tliat the f.ill in total cholesteiol coiiceiitiations is due in greatei meas 
me to the dccicasc of ester cbokstcroi latlier than fice (oi uncombmed) 
cliolesterol 

It IS of inteiest to note that the langc of ^alucs toi oui peptic ulcei senes, 
duplicates in extent, e\en tliough shifted to slightly lower \ allies, the findings 
in the senes of so called nonnal induiduals AVe ha\e been unable to find fac- 
tois 111 indnidiial cases wlmli would consistentli account foi the values ob 
tamed therein Paitieular attention was paid to the question of anemia, but 
no corielation could be obtained between cholesteiol coiicentiatioii and level of 
erythiocvtes or hemoglobin Table II gives a brief summaij of findings in each 
ease used foi this study 

DISCUSSION 

The tiue significance of the tcndcnci to li>pocholesteiemia in patients with 
peptic ulcer eamiot be stated without fuithci investigation Cantaiow,” m his 
review of cholesteiol knowledge, finds that In pocholestcicmia occurs in hvper 
thyioidism, acute infections, pernicious and aplastic anemias, hemolytic jaiui 
dice, tubeiculosis, widespicad livci damage, piostatic and intestinal obstruc 
tion Essentiallv, these conclusions are concurred witli by Stone” m his leview 
It IS bevond the scope of this papci to assign any of the above factois as the 
ctiologic factors in peptic ulcei, on the basis of oui cholesterol findings It is 
of interest to note, howevei, that Speiiv* found an elevated peicentage fiee 
cholesteiol onlj m cases of infection oi livei damage, and that we’’ demonstrated 
a hjpocholcsteiemia in acute and subacute stages of infection (primaiy and 
secondaiy luetics) Stoesser® has likewise found a compaidble hj pocliolesteiemia 
m acute infectious with an elevation of the peicentage fiee cholesteiol at the 
height of the infection 

The hjpocliolesteiemic tiend ni this seiics of patients with peptic ulcer is 
doubly significant, since almost all of these individuals had been on a relatively 
high fat diet foi vaiwing peiiods of time One cannot but feel that the tend 
enev to loweied blood cholesteiol values heie aigues against the cholesterol 
level standing in lelationship to exogenous food metabolism Agreeing with 
this point of Mew is a partially completed senes of deteiminations on medical 
students in which we” found no significant vaiidtions in eithei free or total 
serum cholesteiol The woik of Blotner*® and Boyd^^ is in accoid with these 
findings In contiast to the above, liowevci, it is only fan to point out the 
studies of Okey and Stewart^ and the leview of Cantarovv'’ who feel that, while 
theie aie no tiue dmrual cholesteiol fluctuations, the blood levels will be highei 
m individuals on a high fat diet foi long pciiods of time 
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3. The combination of xanthine with mercurial seems to be logical on 
theoretical grounds, as we har-e previously pointed out. The fact that the 
theophyllin with its mild acidity helps to neutralize the excessive alkalinity of 
the mercurial salt is another advantage that makes for safety and ease of 
tolerance. 

4. The clinical experiments seem to corroborate the theoretical considera- 
tions, in that the combination preparations liave definite advantages in efii- 
cieney when contrasted to the mercurials in pure form and over aminophyllin 
when introduced alone. 

5. The mercury suppository, mereurin, constitutes an innovation that has 
many advantages, even though the results are not as spectacular as those fol- 
lowing intravenous injections of mercupurin or mersalyl ; nevertheless, they are 
quite striking and gratifying. Even if the preparation were only half as 
active, it would still have a place for itself by virtue of the ease of administra- 
tion, and the comparative safety for the rectal administration in contrast to its 
intravenous medication. In fact, the latter mode of therapeutic approach is 
never entirely without danger, and wlienever effective, other routes of ad- 
ministration should be chosen. This is particularly so for the man in the field, 
the general practitioner, who is not regularly doing intravenous work. It is 
quite an extra job to prepare and transport sterile equipment necessary for 
intravenous injections. 


REFERENCES 

1. Aleyer, H. H., and Gottlieb, E.: Die Experimentelle Plmrmakologie, Beilin, 1933, Urban 

and Schwarzenberg, 489. 

2. Jackson, D. E. : The Pharmacologic Action of Mercury in Organic Combination, J. 

Pharmacol. & Exper. Therap. 29: 471, 1926. 

3. Eichards, A. N. : The Nature and Mode of Eegulation of Glomerular Function, Am. J. 

‘ M. Sc. 170; 781, 1925. 

4. Shally, H. O.: Veriinderungen der Bluteiweisskorper bei der Salyrgandiurese, Deutsches 

Arch. f. klin. Med. 177: 368,>1934. 

5. Bieter, E. N., and IVright, H. N. G. : Fundamental Studies on the Pharmacology of 

Mercurj' Diuretics. In The Kidney in Health and Disease, Berglund, et ah, Phila- 
delphia, 1935, Lea & Febiger, p. 701. 

6. Hitzenberger, K., and Engelmann, F. L.: Ueber das speziiische Gewicht des Harnes bei 

Salyrgandiurese, Ztsclir. f. klin. Med. 129: 290, 1935. 

7. Simniert, H. U. : Uber das diuretische wirkung organischer Quecksilberverbindungen, Klin. 

Wclmsohr. 14: 530, 1935. 

8. Bua, F. : tiber die Wirkungsart der Quecksilberdiuiese bz.w- anti diurese, Klin. Wchnschr. 

14: 934, 1935. 

9. Weingarten, E. : Uber Kochsalzersatzmittel, Miinchen. med. AVchnschr. 79: 965, 1932 I. 

10. Presser, H., and Stahl, E.: Untersuchungen ueber hydropigene loninwirkungen auf 

lebende Gewebe mittels Durehstromung in Tierversuch, Miinchen. med. Wchnschr. 
80: 559, 1933 I. 

11. Bruman, F., and Jennj', F.: Der Einfluss der Eruahrung auf den Stoffunisatz bei der 

Arbeit, Deutsches Arch. f. klin. Med. 177: 527, 1934. 

12. Siedek, H., and Zuckerkandl, F.: Die Bedeutung des Natrium— Chlorquotienten im 

Harn beim “ Volhardschen ” WasserTcrsuch, Klin. Wchnschr. 14; 1428, 1935. 

13. Herrmann, G., Stone, C. T., and Schwab, E. H.: Some Studies in the Mechanism of 

Diuresis in Patients AVith Congestive Heart Failuie, Tr. A. Am. Physicians 47: 
279 1932» 

Herrmann, G., Stone, C. T., Schwab, E. H., and Bondurant, AV.: Diuresis in Patients 
AVith Congestive Heart Failure, J. A. M. A. 99: 1647, 1932. 

Herrmann, G., Schwab, E. H., and Stone, C. T.: Further Studies on the Mechanism of 
Diuresis in Patients AVith Congestive Heart Failure, Tr. A. Am. Physicians 48: 364, 
1933. 

Herrmann, G., Schwab, E. H., Stone, C. T., and Marr, AAL L. : On the Advantage of 
Alternating the A'^egetable and Metallic Diuretics in the Treatment of Edema of 
Congestive Heart Failure, J. Lab. & Clin. Med. 18: 902, 1933. 



OPFENKILVNTZ FERUlU SLRUM CHOLESTEROL IN PEPTIC ULCERS 


785 


TvBir II — Cont’ii 


NO 

AGE 

NUTRI 

TION 

duhatiov 

S\Ml*TOirS 

\NEUIA 

VDDITIOVAL REMArKS 

CHOLESTEROL 

TOT \L 
MO % 

FREE 
MO % 

% 

FREF 

51 

47 

Poor 

? 

ilarked 

Undernourished 

100 4 

34 0 

35 4 

52 

39 

Fair 

7 jr 

None 

None 

9 . 9 . 9 . n 

73 3 

33 1 

53 

32 

Poor 

f 

None 

None 

110 0 

38 0 

33 3 

54 

31 

Poor 

20 jr 

None 

None 

165 2 

51 6 

31 8 

55 

55 

Good 

! jr 

None 

None 

152 3 

45 6 

29 7 

50 

29 

Good 

3 jr 

None 

None 

144 9 

48 5 

33 3 

57 

27 

Excell 

4 dajs 

Marked 

None 

13b 4 

41 4 

30 3 

oS 

34 

Fair 

13 J r 

None 

None 

170 0 

42 4 

23 9 

59 

j2 

Good 

1 

Modcr itc 

None 

142 2 

46 0 

32 8 


SUMM VRY 

A study of free and total cholesterol values foi the blood serum of patients 
suffering with peptic ulcei has been piesented A total of 59 patients were 
used, of whom 45 ^\ele males and 14 females 

1 The range of total seium cholesteiol values was from 98 1 mg per cent 
to 300 mg per cent, w ith a mean value of 160 8 ± 38 7 mg pei cent (S D ) 

2 The range of free cholesteiol values was from 32 1 mg pei cent to 83 7 
mg per cent with a mean \alue of 47 7 + 11 1 mg pel cent 

3 The laiige of peiceiitagc fice cholesterol was fiom 24 4 per cent to 38 6 
pel cent witli a mean \aluG of 30 4 pei cent ±41 pei cent 

4 Tliese determinations wore made by the Schoenlieimei and Speriy tech 
me with modifications as noted above, and weie compaicd with normal values 
obtained by Spciiy, with the following results Theie is a significant lowering 
of the mean \aluc foi total cholesteiol, with a rise in the percentage of free 
indicating the fall m total cholesteiol to be due mainly to a fall in esters 

5 Since almost all of these patients were on a higli fat diet, the lowered 
blood cholesteiol values tend to favor the theorj that these levels are independ 
ent of exogenous food metabolism 

We to expre**^ our indebtedness to Dr W M Sperry of the Department of 

Biological Chemistry, College of Physicians and Surgeon**, Columbia UniTersitj, for his 
untiring interest and aid m this *study 
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A STUDY OP SERUM CHOLESTEROL IN PATIENTS WITH 
PEPTIC ULCER* 


Frederick M. Offenkrantz, JI.A., and Feeix Feraru, A.B., 
New York, N. Y, 


I N REVIEMUNG the literature, we have been unable to find any record of 
free and total cholesterol determinations in the blood serum of patients with 
peptic ulcer. We ai'e tiierefore reporting a series of such determinations, with 
the hope that the results may be of some significance in furtlier understanding 
the pathogenesis of this condition. 

The study was carried out on patients either admitted to the medical and 
.surgical wards of the Presbyterian Hospital, or under observation in the Van- 
derbilt Clinic. No ease is included in which eonfii’mation of the clinical diag- 
nosis of peptic ulcer was not obtained by x-ray study after a barium meal 
(deformity of the mucosa, or visible crater). 

This series included a total of 59 patients, of whom 7 were on the surgical 
services, 9 ambulatory to the clinic, and 33 on the medical services. The total 
age range of tliese patients, of whom 45 were male and 14 female, was from 
twenty-two to seventy-one years, but 46 patients fell between thirty and fifty 
years of age. Seven of these patients had a gastric ulcer, while 52 had a duo- 
denal ulcer. 

Samples of blood were obtained by venipuncture from the patients who 
had been fasting for a minimum of ten hours. In every instance the lilood was 
obtained as soon as possible after the patient was admitted to the wards or 
clinic, in order to reduce as far as possible the length of time that the patients 
were on a high fat diet. As part of our procedure for all groups of determina- 
tions, the specimens were collected in 15 c.c. tubes and placed in the refrigerator 
M'ithin an hour, the tubes being tightly stopiiered. Twenty -four hours later the 
clot was rimmed with a thin glass I'od, and the samples centrifuged for fifteen 
minutes at 1,500 r.p.m. The serum was pipetted into tubes and reeentrifuged 
for five minutes to insure removal of cells. The determination of free and 
total cholesterol in the serum was carried out hy the method of Schoenheimer 
and SpeiTy/ with the use of the colorimeter as described bj^ Fit?/ and the ink 
standard originated b 3 ' Shapiro and others.® 

The statistical procedures employed are as follows: 


J. standard Deviation of a Single Observation (o-) = 


•From the Department of Medicine. College of Physician.s and Surgeons, Columbia Uni- 
versity. 

Received for publication. July 2S. 1936. 
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Foi all deteiminations except diffeicntul counts, a 4 5 c c sample ot blood 
was mixed with 05 cc ot an anlicoagulant mixtiiie contammg 12 pei cent 
ammonium oxalate and 0 S pci cent potabsuiin oxalate This niLxtuic gives a 
resultmg peicentage of the two silts which does not change the sue of the led 
cells' Sedimentation on whole blood and suspensions ot 5 million, 4 million, 
3 million and 2 million cells in plasma was dclcunuicd in Wiiitrobe tubes, filled 
to the 50 mm maiU Readings weic made at the end of one houx, two houis, and 
tluce houis Occasionalh, it was difficult to obtain an aeciuate leading in the 
tube cont lining the two million suspension at the end ot one and two lioius, but 
usuallj the kwel was cltai cut at the end of tliiee hoius Thcicfoie, onlj the 
tluee lioui leading is heie rcpoitcd The susjicnsioiis were made as follows 
If the led cell count was o\ei 5 mtUioii cells pci c mm of plasma, 2 0 c c of the 
blood anticoagulant mixtuie was letamcd, the lemaindti centiituged If the 
led cell count was less tlian 5 million cells pei c mm , one hcmatoeiit tube was 
filled to the 50 mm mark and tlic lemaiiulci centiifugcd at low speed Sufficient 
of the supernatant lluid was added to oi icmoicd fiom the letamcd specimen 
to pxoducc a icsulting susiicnsion of 4 5 million cells pei c mm of the plasma 
anticoagulant mixtuie This is equualcnt to a suspension of 5 million cells pei 
c mm of plasma alone Foui-tentlis cubic centmietei ot tins suspension was 
mixed with 01 ec of supoinatant lluid to pioducc a suspension cciunaleiit to 
a foui million suspension of cells m phsma Subsoiiuent dilutions in similar 
mannei pioduecd suspensions ecpuealciit to llucc and two million cells pci c mm 
of plasma This mctliod ot making suspensions is that used b> AValton ® Red 
and white cell counts wcie made on tlie original blood anticoagulant mixliuc in 
certified pipettes and counting chambeis, collection being made foi the 9 1 dilu 
tion Hemoglobin was dctci mined on tlie same siiecimeu in the Hadeii Ilausscr® 
hemoglobinomctei, Clinical model, 1935, the same coueetioii being made foi 
dilution Tlie Wintrobc tulic, filled to the 50 mm maik with blood anticoagulant 
mixture, and piesioush used foi the detcimination of sedimentation latc of 
whole blood, was centiifugcd at 3000 i pm for twenty minutes foi the determi 
nation of led cell lolumc, using the same collection as in the othei dctci mma 
tions 

Diffeicntial counts weic made on diiect smeais stained with a modification 
of the Jenner stain desised William A Gioat In each instance 200 to 300 
cells were counted, enumeiating the iieicciitage of filameiited amphophilcs, non 
filamented amphophilcs, Ijmphocjlcs, laigc mononucleais, cosinophiles, and 
basophiles The eiitenon foi differentiating filamented and iionfilameutcd cells 
IS that used bj Cook and Pondei and leMsed by Failey, St Clan, and Reisingei ® 

Total blood proteins wcie dctcimincd on tluee expeiimeiits Foi this dc 
termination, 5 0 per cent sodium oxalate was used as anticoagulant, the piotein 
estimated accoidmg to the colonmetiie method desciibed bj Hawk and 
Bergeim 

Three animals were autopsied aftei ■% arming peiiods of anemia, tluee allowed 
to recover 

Results — In Table I aie shown the complete data on a typical animal sub- 
jected to repeated bleedings and allowed to leco^ei (Expei 36 5) Fig 1 shows 
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Free and Total Cholesterol Values for Peptic Ulcer 
Series; Frequency Curve 



Cholesterol dig. per cent) 

Piff. 1. 


Total Serum Cholesterol Values for Normal 
Adults (Sperry's Series) 



125 150 175 200 225 250 275 300 325 350 375 400 

Total cholesterol (tig. percent) 

Fig. 2. 





t)l mint 


tig 3 — rhe top black line reprebcnts the average sedimentation of whole blood of the 
four experiments (Dxpers 35 19 36 3 36 4 and 36 5) The shaded line shows the expected 
sedimentation at that blood count on the basis of the readings on suspensions at the beginning 
of the experiments The average \alucs of sedimentation of the \arIous suspensions at the 
beginning of the experiments is shown by the transverse lines labeled 5 000 000 4 000 000 
d OUO 000 and 2 000 000 The lower graph records the red cell counts in millions throughout 
the first ten da>s of these experiments 
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Table II 


Analysis of Cases 




NUTRI- 

TION 

DURATION 

SYMPTOMS 



CUOLESTEBOL 

NO. 

AGE 

ANEMI^V 

ADDITIONAL REMARKS 

TOTAL 
MG. % 

FREE 
MG. % 

% 

FREE 

1 

45 

Poor 

7 mo. 

None 

Osteoarthritis 

Gastroenterostomy 

102.3 

34.5 

33.4 

2 

22 

Good 

6 yr. 

Moderate 

None 

124.0 

48.0 

38.6 

3 

29 

Pair 

5 yr. 

None 

None 

149.0 

46.6 

31.3 

4 

45 

Poor 

7 yr. 

Severe 

Perf. and gastro- 
enterostomy 

144.8 

36.8 

25.1 

5 

71 

Poor 

1 yr. 

Moderate 

None 

226.0 

83.7 

35.5 

6 

47 

Excell. 

12 yr. 

Moderate 

None 

195.9 

51.9 

26.5 

7 

40 

Pair 

S yr. 

None 

Lost 10 pounds, 6 mo. 

220.0 

53.3 

24 2 

8 

50 

Fair 

6 yr. 

None 

Pyloric const lic. 

200.0 

64.0 

32.3 

9 

46 

Good 

10 yr. 

None 

None 

204.8 

65.3 

30.8 

10 

40 

Fair 

6 yr. 

None 

Hypertensive cardiac 
disease 

156.8 

42.1 

26.8 

11 

36 

Good 

7 yr. 

Severe 

Transfused 4 days 
prior to 

154.8 

42.5 

27.4 

12 

47 

Excell. 

24 yr. 

None 

None 

139.7 

46.6 

39.1 

13 

37 

Fair 

12 yr. 

None 

None 

133.6 

48.2 

35.6 

14 

44 

Good 

0 yr. 

None 

None 

185.5 

60.2 

32.4 

15 

49 

Poor 

12 yr. 

None 

None 

201.2 

60.1 

30.0 

16 

26 

Good 

1 mo. 

None 

None 

145.2 

46.6 

32.3 

17 

63 

Fair 

10 yr. 

Slight 

None 

98.1 

32.1 

32.6 

18 

49 

Fair 

3 yr. 

None 

Syphilis, cuied 1925? 

127.5 

30.8 

28.0 

19 

31 

Good 

0 yr. 

None 

Gastroenterobtomy 

2/30 

145.2 

44.2 

30.4 

20 

36 

Poor 

1 

None 

None 

149.0 

ao 0, 

28.2 

21 

34 

Poor 

2 yr. 

Moderate 

None 

170.6 

55.7 

32.6 

22 

31 

Poor 

9 yr. 

None 

Spastic colon 

151.0 

40.4 

26.5 

23 

59 

Poor 

23 yr. 

Marked 

Marked cachexia 

171.6 

45.0 

27.0 

24 

39 

Poor 

1 rao. 

None 

None 

218.2 

64.0 

29.4 

25 

42 

Poor 

7 yr. 

None 

None 

143.4 

37.5 

25.7 

26 

47 

Good 

3 wk. 

Marked 

None 

130.4 

40.1 

30.7 

27 

52 

Good 

2 yr. 

Moderate 

None 

173.9 

53.8 

30.9 

28 

41 

Fair 

10 yr. 

None 

None 

146.2 

39.1 

26.0 

29 

24 

Poor 

2 yr. 

Marked 

Hematuria (cause 
unknown) 

121.6 

37.1 

30.5 

30 

26 

Good 

5 days 

Moderate 

Migraine 

147.3 

43.4 

29.4 

31 

42 

Fair 

? 

None 

None 

117.8 

38.2 

32.4 

32 

31 

Fair 

8 yr. 

Marked 

Syphilis, cured 

109.2 

34.0 

31.3 

33 

33 

Poor 

6 wk. 

None 

None 

241.6 

61.5 

25.3 

34 

35 

Good 

6 yr. 

None 

None 

159.6 

36.9 

23.1 

35 

50 

Poor 

11 yr. 

Marked 

Carcinoma of stomach 
also 

208.0 

51.4 

24.6 

36 

39 

Good 

12 yr. 

None 

Syphilis, 1924, cured 

150.1 

41.6 

27.7 

37 

55 

Poor 

2 yr. 

Marked 

None 

300.0 

79.8 

26.6 

38 

39 

Good 

11 yr. 

None 

None 

139.8 

44.3 

31.6 

39 

47 

Poor 

10 yr. 

None 

None 

147.9 

44.8 

29.9 

40 

54 

Poor 

32 yr. 

Marked 

Died of pneumonia 

4 days after 

120.4 

39.0 

32.6 

41 

42 

Good 

2 yr. 

None 

None 

120.1 

33.6 

28.0 

42 

56 

Poor 

26 yr. 

None 

None 

214.2 

58.2 

28.0 

43 

25 

Good 

5 yr. 

Marked 

None 

201.2 

52.6 

26.2 

44 

29 

Poor 

4 yr. 

None 

None 

121.4 

34.5 

31.3 

45 

32 

Fair 

3 mo. 

Marked 

Cryptorchid (uni- 
lateral) 

166.0 

49.9 

30.1 

46 

60 

Poor 

2 yr. 

Moderate 

None 

138.2 

47.4 

34.3 

47 

66 

Fair 

? 

None 

Healed T. B. 

162.7 

53.8 

32.6 

48 

36 

Fair 

9 yr. 

None 

None 

190.0 

58.1 

30.5 

49 

61 

Fair 

1 yr. 

Moderate 

Hyper. Cardiac dis. 
Hypertrophy prostate 

140.0 

38.3 

27.9 

50 

45 

Poor 

2 yr. 

None 

None 

168.0 

48.0 

28.6 












Table II 

E\1 ERIMEVT 35 19 

Effect of anemia due to liemorrha^^ upon tlio ttcdimcntation rate 
Experiment begun on Feb 12, ended March 2G 
Male, white rabbit, weight 3,400 grama 
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‘Sedimentation calculated from suspensions not determined on whole blood 



THE SEDIjMBNTATION EATE IN EXPERIMENTAL 
ANEMIA (RABBIT)^ 


Robert 0. Gregg, Syracuse, N. Y. 


T he usefulness of the sedimentation test rests on the assumiJtion that the 
speed of sedimentation is in direct proportion to the degree of tissue damage. 
Obviously the conditions under which the test is performed must be controlled, 
or an erroneous interpretation may be given the result of the procedure. 

The effect of anemia alone upon the rate is not altogether clear. All workers 
are agreed that severe grades of anemia in the human subject are accompanied 
by accelerated rates. In less sevei-e grades of anemia there is still some dis- 
cussion as to whether the speed of sedimentation increases in direct proportion 
to the degree of anemia or not. Pahraeus* and Cutler- have expressed the view 
that in the absence of other pathology there is some compensatory mechanism 
present which tends to keep the sedimentation rate relatively constant in 
moderate anemia. Gram,^ Rourke and Ernstene,^ Wintrobe,^ and Walton,® on 
the basis of dilution experiments with cells in their own i>lasma, have been able 
to construct graphs showing the relation of various grades of anemia to sedi- 
mentation rate. It is important to realize that they were using suspensions of 
normal cells in normal plasma, not true anemic blood. We are presenting the 
results of experiments showing the behavior of the sedimentation rate in. the 
anemia of acute and chronic hemorrhage and in recovery from that anemia. 

It will be shown bj' successive readings on the sedimentation of whole Mood 
that there is a marked increase in sedimentation rate in acute anemia, but only 
a slight increase in chronic anemia. Results of observations on the sedimentation 
of suspensions of cells in plasma will show the quantitative change in the factors 
affecting the sedimentation rate which are attendant upon the anemia produced. 
In general there will be noted a slowing of the sedimentation of suspensions as 
the anemia progresses and an acceleration in recoverju 

Methods. — Six male rabbits were used, four New Zealand whites, weighing 
from 2,350 to 3,500 gm., and two Champagnes d ’Argents, weighing 3,300 and 
3,500 gm. The animals were housed in individual cages and fed a diet of oats 
and celery throughout the course of the experiments. On the first and second 
days of each experiment, the animal was bled from the ear vein approximately 
15 to 20 c.c. of blood per kilo of body weight. Subsequently, he was bled ap- 
proximately three times a week to maintain a fairly constant degree of anemia. 
Sedimentation rate, hemoglobin, hematocrit value, complete red and white cell 
eoiuits, and differential counts were detei'mined on the first and second daj's, 
usually three times a week for the first two weeks, twice the third week, and 
approximately once a week thereafter. 

•From the Department of Pathology, Syracuse University College of Medicine. 

Received for publication, July 30, 1938. 
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giadual slowing of the idte in botli the whole blood and in the \aiious suspen 
sions On the se\euth day in foui experiments the late of sedimentation of 
the aiiemie blood, as drawn, closely appioximated that found m normal whole 
blood at tlie beginning of tJie expeiiments The omission of the leading between 
the sixth and elG\enth days in Expei 361 piobably meant the missing of the 
fiist slowing of the late One eai was accideiitallj binned in Exper 36 2, and 
this was rellected in a change in the late 

In lecoieiy fiom the anemia (Expeis 361, 36 4, and 36 5), theie was a 
giddual accelcidtiQii of sedimentation of the \diious suspensions The rates 
found in whole blood lemained slow The icite of suspensions m Exper 361 

Table V 


Experiment 3b 2 
Male Wlute Rabbit 


1 

DAT 

DIED 

C C 

1 AOL ^ 
% , 

no 

GR 1 LR 
100 CC 

' 1 

1 RDC ! 
MILLIONS 

W HOLE 
BLOOD 

SEDIMENTATION 

SUSPENSIONS MILLIONS 

5 1 I 1 3 I 2 

W EIGHT 

0 1 

46 

36 0 

' 98 

4,80 

40 

40 

9 0 13 0 1 

22 0 

2560 

1 1 

41 









*3 1 

39 

24 0 

54 

2,70 

14 0 

20 

4 0 80 

- 


X5 

40 

1 24 5 

1 oS 

2,90 

1 3 0+ 

05 

20 25 

35 


H8 

44 

23 5 

50 

2,70 

bO 

1 05 

50 80 

13 0 


12 

38 

23 8 

08 

3,10 

35 

: 05 1 

15 30 

60 


15 

SO 

27 0 

0 9 

3,30 


15 ' 

20 3 0 

40 

2300 

19 

31 

1 29 0 

1 72 

4,24 

1 20 

10 

20 35 

40 

1 

00 

30 

29 0 

69 

3,70 

25 

20 


35 


26 

23 






25 3 0 1 



27 

30 









29 

40 

24 5 ' 

04 

3,10 

3 0+ 

10 

20 35 

45 


33 ' 

25 

- 

48 







3b 

30 

310 

02 

3,60 


10 

10 20 

30 


41 

35 

27 0 

01 

4,20 

25 

20 

2 5 35 

45 


43 

22 









46 1 

28 

- 

54 






2550 

48 

10 

18 0 

44 

3,10 

20 

20 

25 3 0 

33 


Autopsj 1 










•Marked redness about base of left ear 


X Demarcating crusted area approximately l o cm in diameter over the left ear 
H Black slotigh i 0 cm In diameter at base of ear 

Table VI 


Experiment 36 3 
Male Gray Rabbit 


DAT 

BLED 

VOL 


R B C 

MILLIONS 

SEDIMENTATION | 

PLASMA 

PROTEIN 

, WT 

GR PER 

WHOLE 

1 SUSPENSIONS MILLIONS ' 


1 


100 C C 

BLOOD 

1 5 ■ 

4 

3 ' 

2 


0 

65 

49 0 

13 8 

5,80 

1 

30 

50 

110 

23 0 j 

76 

3350 

1 

70 




25 







3 

62 

20 5 

53 

2,19 

12 0 

20 

30 

50 

12 0 

71 


5 

36 

18 0 

1 42 

1,90 

36 0 

15 1 

20 

50 

22 0 

59 1 


7 

10 

16 0 

1 44 

1,90 

40 

10 

20 

40 

60 

72 


10 

15 

19 0 

39 

2,26 

30+ 

- 

20 

40 

50 



16 

10 

24 5 

53 

4,10 

20 

15 

20 

25 

30 



21 1 

10 

30 0 

58 

4,25 

20 

15 i 

20 

3 0 

30 1 

49 


24 

10 

1 24 0 



i 




[ 



27 

10 i 


■ 54 

' 4,36 

' - 

25 1 

25 

30 

i 40 , 

50 

2950 
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in graphic form the relation of red cell count, volume, and hemoglobin to the 
sedimentation rate of whole blood and suspensions of cells in plasma in this 
animal. 

In Table II are shown the complete data on a typical animal subjected to 
repeated bleedings and autopsied on the fortj’^-third day. Fig. 2 is a gi’aphic 
representation of the relation of the red cell count, volume, and hemoglobin 
to the sedimentation of whole blood and of suspensions of the cells in plasma 
for the first seventeen days of the experiment. 

Tables IV to YII show the abbreviated data on the remaining four experi- 
ments with omission only of the white blood counts and differential counts. 



Table III shows the relation of red cell count and sedimentation rate in all 
six animals for the first eleven days. Fig. 3 shows the relation of the average 
actual sedimentation observed in four animals (Expers. 35.19, 36.3, 36.4, and 
36.5) with the expected rate on the basis of dilution of cells in plasma at the 
beginning of the experiments. In construction of the graph, Exper. 36.1 was 
disregarded becavise there were no readings between the sixth and eleventh 
days. Expei’iment 36.2 was omitted, since one ear was accidentally burned on the 
fifth day, and this was refieeted in an increased rate. Throughout the remainder 
of their course these two animals gave sedimentation rates which closely par- 
alleled the values observed in the other four animals. 

In aU six experiments there was noted an acceleration of the sedimentation 
rate of whole blood on the third day following the initial bleeding. This increase 
approximated the rate found in a suspension of cells of similar coiicentration 
at the beginning of the experiment. In the following readings there was seen a 
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ilicroscopic exainjiiation blioued mjiktd diftuse Ij> perpkisia of all mairow 
sections (femora) The 013 thioWastic scuts appealed to predominate 

Althoufedi tlic numboi of animals used 111 tins Mork is small, the umfoimity 
of lesults appeals to justjf3 this leport 


SUMM IK\ 

The folloMin'; changes in the sedimentation latc ucic ohseiitd in anemia 
produced b3 hemorrhaj'C in labbits 

1 In acute anemia an aciclcuthon of the sedimentation late ot lUiole blood 
m nearl} direct piopoition to the dtj^ieo of anemia, 

2 In chiomc anemia a gradual slouttu/ of the scdimtiitatiou latc of both 
uhoJe (antmic) blood and of stispcnMons of cells m plasma, uliieh leached a 
lelatueh constant slou late on and aflti the se\cnth da^ , 

3 In recoi enj fiom chrome aiitmiu a gradual acccleiatiou in the scdimuita 
tion rate of i^uspeiUiions of cells in plasma, which Jagged behind the use in led 
cell count 

Changes in the red cells weic similat to those noted b3 other observeis 

No significant changes weie found m the total white blood count, diffei 
cnticil count 01 in the filament noiifilament latio 
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ILVER THERVPA METHODS 

Tlie fiijst icpoit of fe\ci thciapj being used m the tieatment of mental dis 
oideis 111 the United States appealed m 1922 at Saint Elizabeth's Hospital, 
Washington, D C Since tint time, a laige numbei of mental institutions in tins 
counti> ha\e inanguiatcd fe\ei tlieiapj as a tieatment foi -Nanoiis psychoses 

A iiumbei of theses luue been uiitteii on the ^allOus methods of pioducnig 
aitificiiil fe\ei with malaiia, latbite fe\ei oiganisms, typhoid ^acclne, Coley's 
solution, siilpliosin, diatheimy, ladiotheiapy, ladiant energy, and hjdiotheiapy 
All these methods ha\c repoited vaiious dcgiccs of success Each method seems 
to bung out a new theoiy as to the reaction that causes the fe^el and the effect 
It has on the patient 

To obsei\e some of these factois pioduced hj aitificial fe\eis, we ha\e 
used foi the past two \eais phoid paiatyphoid \aceme prepaied by Parke, 
Basis Compaiii The sacciiic contains 2,000 million killed bacteiia pei cubic 
ecntimetei picpaiod specially foi intia\enous injections The \accmc is easily 
diluted, icadily admnustcied, and has no drastic effects The injections aie 
gnen intia\euousIj once a week The initial dose in most cases is fiom 10 
to 20 million bacteiia, depending upon the u eight of the patient The stock 
\accmo IS diluted with stciilc triple distilled watei and the desired amount 
given with a tuberculin syiinge 

We ha\e found that the most desiiablo lesults aic obtained by adhering to 
the following schedule of injections 

10 milhoQ bacteria the lir&t week 
i20 millioa bacteria the second week 
40 million bacteria the third week 
80 million bacteria the fourth week 
100 million bacteria the fifth week 
Increasing the dose a hundred million bacteria each 
week until eighteen doses have been given 

This schedule should be applied only m psychotic cases where there is no evi 
dence of an active somatic disease Cecil (1935) gives a complete list of impoi 
tant contiamdicatioiis which should be consideied pretious to the intravenous 
use of protein therapy 

THE PRESENT STUDY 

During the past two years one hundred selected patients with various 
psjehoses have leceued typhoid paratyphoid vaccine theiapy What is meant 
by selected patients is that only those individuals who weie free fiom any 
somatic diseases leceived the theiapy In oiu group theie weie 37 males and 
63 females The average age was thirty si\ years The oldest patient was 
sivty eight and the youngest was sixteen The average time tliat the entire 
group had been in their psychosis when the therapy started was five yeais 
and six months 

The liteiatuie on the legulation of the blood elements by the vegetative 
nervous system was excellently summarized by Feidmand Hoff in 1928 
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Table III 

The Relation of the Red Blood Cell Count to Sedimentation op Whole Blood. 

All Six Experiaients 



EYPER. 

35.19 

EXPER. 36.1 1 

EXPER 

.36.2 

EXPER. 36.3 1 



DAY 

R.B.C. 

SED. 









1 



sriL- 

MM. 

R.B.C. 

SED. 

R.B.C. 

SED. 

R.B.C. 

I SED. 

R.B.C. 

SED. 1 

R.B.C. 

SED. 


LION'S 


1 










0 

4.93 

3.0 


3.0 

HEi 

4 

5.80 

2.5 

0.50 

wmm 

5.72 

K 31 

3 

twwl 

19.0 


8.0 

2.70 

14t 

2.19 

12.0 

2.60 

■wnM 

2.93 

H.' *1 

5 

2.25 

12.0 


1 


31 

1.90 

36.0 



2.34 

B .fl 

6 



3.50 

3.5* 







2.44 

B <1 

7 


4.0 





1.90 

4.0 

2.25 



1 

8 





2.76 I 

6f 







9 









3.40 

K&a 


i 

10 

2.73 

2-5 





2.26 

3.5 



2.94 

1 3.0 

11 



4.37 

1.5 

1 


i 

1 

2.30 




12 





EBn 

3.5 







13 



3.12 

3.5 

1 









•Headings estimated from results of suspensions, not actually determined on whole blood. 
tEar showed some burn. 

In construction of the graph in Fig. 3 only values actually found on the 0. 3, 5, 7, and 
10th days were used (Expers. 35.19, 36.3, 36.4, and 36.5). 

R. B. C. recorded in millions. 

Sedimentation recorded in millimeters. 


Table IV 

Experiment 3G.1 
Halo White Rabbit 


DAY 

Bl 

Bi 

VOL. 

% 

HG 

GR. PER 
100 C.C. 

R.B.C. 

MILLION'S 

SEDIMENTATION 

WEIGHT 

WHOLE 

BLOOD 

SUSPENSIONS MILLIONS 

D 

4 

3 

2 

0 

30 

39.0 

11.6 

5,34 

- 

3.0 

5.0 

8.0 

12.0 

2510 

1 

28 










3 

5.0 

25.0 

7.0 

3,36 

- 

3.0 

5.0 

10.0 

1" 0 


0 

27.0 

31.0 

8.0 

3,50 

- 

2.0 

3.0 


13.0 


11 

39.0 

36.0 

9.0 

4,37 

1.5 

1.5 

2.5 


5.0 


13 

9.9. 

29.0 

7.2 

3,12 

3.5 

0.5 

2.0 


5.0 


17 

54 

34.0 

9.0 

4,09 

2.5 

1.5 

2.5 


4.0 


20 

48 

29.0 

7.5 

2,99 

3.0 

1.0 

2.0 

^B~! 

5.0 


34 

30 

28.0 

6.8 

3,30 


1.5 

2.0 


4.0 


37 

35 

29.0 

6.9 

3,50 

- 

1.0 

2.0 

^B~S 

4.0 

2460 

41 

30 

33.0 

8.0 

3,42 

2.0 

1.0 

2.0 


5.5 


44 

38 

36.0 

7.0 

3,40 

7.0 

1.0 

2.0 


4.0 


46 

28 










48 

33 

- 

7.5 








51 

15 

26.5 

7.0 

3,50 

2.0 

2.0 

2.5 

4.0 

o.O 


53 

40 










55 

38 

29.0 

7.5 

3,84 

2.5 

1.0 

2.0 

3.0 

4.5 


57 

40 










59 

29 

- 

5.4 








62 

26 

29.0 

6.4 

3,64 

2.0 

1.0 

1,5 

2.0 

3.0 


64 

33 










71 

10 

32.0 

7.4 



2.0 

2.5 

3.0 



76 

10 

42.0 



■In 

1.0 

1.5 

2.5 

2.5 


83 

5 

42.0 

^■nRH 

4,96 


1.0 


3.5 

3.5 


90 

5 

48.0 

^bHiH 

6,64 

1.5 

1.0 

2.5 

3.0 

5.0 


97 

5 

46.0 

12.2 

6,85 

1.5 

2.0 

3.0 

5.0 

7.0 


104 

10 

49.0 

13.8 

7,92 

1.5 

3.5 

4.5 

10.0 

12.0 


111 

5 

46.0 

11.5 

5,72 


5.0 

7.5 

10.0 

14.0 


119 

5 

41.0 

11.6 

8,92 

2.5 

- 


10.0 

15.0 

2635 































AL^GIV FLVNNERI SlMPiTfiLTIC P\CTOnS IN TIIERMOTIIER \PY 
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In a senes ot 148 cases ot mental diseases of vaiious kinds with diffeieiit 
types of emotional states studied bj Bo^\lnan and Kasanin (1929), the major 
it> showed noimal blood siigai \alues (80 to 120 mg dextiose pel 100 cc of 
whole blood) m contiast to lesults of foimci nuestigatois The distribution 
cui\e was noimal 

Blanche Labin (1927) lepoited on gljcemia in the insane and stated that 
the \aiiations fiom the noimal limits weie onij slight 

Craig (1927) icpoited tint no chaiactcristic blood siigai cui\e was found 
111 90 patients with anxietj neiuoses, epilepsj, and melineholia 

111 100 cises of mime depicssnc ps^chosls studied by Rothschild and 
^[alamud (1931) and uncomplicated somatic diseases, there was no con- 
stant iclatioii between the latios of distiibution of sugai, biomine, calcium, 
and chloiides 



Chait 1 


An e\tensne stud^ piesented Ticcman (1933) of the fasting blood 
sugar levels as disclosed bj si\ samples taken at standard mter\als fiom 59 
male scliizophrenic patients ovei a peiiod of sin and one half months, showed 
that 95 pel cent of 347 dcternimatioiis la-v between the comentional limits of 
noimalitj 

In dementia piccoN patients treated with sulphur, Isikowitz (1934) points 
out the behaMoi of the blood sugar by showing that si\ hours after the injec 
tion of sulphosin there is a lowering of the sugar The lijpertheimic phase 
following the nijeetion is fiequentlj accompanied bj hj perglj ccmia 

In oui group of 100 cases of various psychoses, 30 patients were observed 
for changes in the blood sugar For the deteimmation of the blood sugar level 
at the vaiious time intei\als we used the approved method of Folin Wu The 
fiist blood was taken befoie breakfast (fasting level), and immediately after 
the blood sample was removed, the patients received G ounces of whole milk, 
2 soda ciackeis, and an mtiavenous injection of tj phoid paratyphoid vaccine 
Another blood sample was withdrawn at one, two, and three hours after the 
fever therapy 
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at the end of the experiment was slifjhtl)' faster than at the beginning. In 
the other two experiments, the rates did not quite increase to the original level. 
As noted by other workers, following acute blood loss there was a slight 
increase in both color and volume indices. In the period of chronic hemorrhage, 
the color indices fell more than the volume indices, giving saturation indices 
below 0.8, which has been shown to be characteristic of anemia of chronic blood 
loss.’^ In recovery the red cell count rose in each instance above the original 
level. In the animals kept anemic longer, this polycythemia was greater. The 
color indices rose gradually throughout tlie period of recovery to approximate 
the original values. 

Tables IV, V, VI, and VII show the relation of red cell count, hemoglobin, 
and volume to sedimentation of whole blood and suspensions in the remaining 
experiments. The white blood picture showed no constant or significant change. 
The total count per cubic millimeter varied between 3,400 and 11,000, both ex- 
tremes of which may be considered within the range of normal. Following tiie 
initial bleedings in two animals, there w'as a slight increase in the percentage 
of amphophiles, and in one animal an increase in nonfilamented amphophiles to 
over 50 per cent. 

In three experiments plasma proteins were determined. These showed 
little or no change for the first seven days. Later there was an irregular decrease 
in the period of sustained blood loss. 

Autopsy on three animals (Expers. 36.2, 36.3, and 35.19), after forty-eight 
days, twenty-seven days, and forty-three days, respectively, showed only gen- 
eralized pallor of all the organs on giuss examination. The marrow of the 
femora appeared very red and gelatinous. The tibial marrow was rather mark- 
edly reddened throughout the upper two-thirds, the remainder appearing rather 
fatty. 

Table VII 


Experiment 3 ( 5.4 
Male White Eabbit 


PAY 

BLKP 

c . c . 

VOP. 

% 

hg 

GK. PER 
100 C.C. 

R.B.C. 

illlililOXS 

SEDIMENTATION 1 

PLASMA 

PROTEIN 

WT. 

WHOLE 

blood 

SUSPENSION’S MILLIONS i 

5 

4 

3 

2 

0 

52.0 

wm 

13.0 

6,50 

2.0 

4.0 

9.0 

16.0 

27.0 

9.0 


1 

33.0 











3 

32.0 

21.0 

5.5 

2,60 

12.0 

3.0 

5.0 

11.0 

32.0 

0.5 


5 

25.0 

21.0 

5.5 

3,30 

- 

- 

- 

- 

- 

8.0 


7 

5,0 

17.0 

4.1 

2,25 

4.0 

2.0 

3.0 

4.0 

7.0 

7.4 


9 

10,0 

16.0 

3.9 

3,40 

4.0 

3.0 

3.0 

3.5 

5.0 

4.9 


11 

10.0 

19.0 

4.1 

2,30 

- 

2.0 

- 

- 

3.0 

- 


13 

10.0 

22.0 

3.75 

2,67 

3.0 

1.0 

2.0 

2.0 

3.0 

4.8 


18 

30.0 

- 

5.2 

- 


- 

- 

- 

- 

-- 


20 

10.0 


3.9 

3,40 

2.5 

1.5 

2.0 

2.5 

3.0 

6.1 


29 

4.0 

24.5 

5.8 

5,10 

5.0 

5.0 

6.0 

7.0 

8.0 

4.4 


36 

4.5 


6.5 

5,70 

5.0 

4.0 

6.0 

8.0 

13.0 



43 

4.5 

BEI 

7.0 

7,90 

2.0 

- 

6.0 

10.0 

11.0 



50 

4,5 

35.0 

8.0 

6,63 

2.0 

4.0 

8.0 

12.0 

18.0 


3425 

57 

4.5 


9.0 

6,93 

1.5 

3.0 

2.0 

W£| 

16.0 



71 

9.0 


12.0 

7,90 

1.0 

2.5 

3.5 

7.0 

6.0 



78 

4,5 

49.0 

12.4 

7,10 

2.0 

4.5 

8.0 

12.0 

16.0 





















\L.lGIl rL.VN\EI£\ SiMPmiETIC I KCTOR-y IN TI1ERM(>THERAP\ SOI 

carbonic acid fiom tlio blood in the expiration of abnoraial amounts of carbon 
c?jo\iJo and tieatts the state cle-»!^ntd as imcompensatcd deficit of carbon 
dioxide This fact was demonstrated with hot baths b\ Haldane and Priestley 
(1905), Intel confirmed In IIill and Fhck (1909) and a number ot other work 
trs Hopkiiib (1934) upoittd the a\cia,»e tall oi the caibon dioxide combining 
power to be 9 37 per cent 1)\ \oUime during li\pei'p\ lexial baths 

The marked loss ot cirbon dioxide tiom the blood is of such a degree as to 
gi\c rise to a condition ot alkalosis which nm be detected without difficult^ in 
the rising pH \aliies This alkalosis during Inperp\rexia was reported b\ 
Cajon, Crouter and Pemboiton (1923) 

Barbour (1921) subjected dogs to hot baths and obsei;ed a dilution of the 
blood to be about 10 jici (eiit Vbout this fact he was led to build his coneep 
tion ot watei slutting hetwceii the lessucs and the blood as a protection of the 
bod\ against overheating B\ this meins larger quantities of blood were made 
avail ibit foi filling the greativ dilated peripheral vascular bed, bringing mote 
blood to the suriace of the bodv tor direct condiietion and radiation oi heat, 
as well as mobilizing vv iter tor loss ot heat through evapoiation of the sweat 
The period ot wellbeing which patients experiente toUowmig tv-phoid 
paiatv*phoul tberapv miv well be aeeoimted foi b\ the stimulatjon of hemato 
poiesis and tiu shifting of wntei between the vasciilii svstem and the ti&snes 

THF EFl’ECTS Ot THF DIV IDED DO^'E METHOD OF t LVEH THEP \P\ 

Kirbv (1926) reported that the bentfioul eftect of fevei therapv m ncuro- 
bv philis was roughiv proportional to the height of the temperature obtained He 
believed that a temperature of about 105® F was lucessan m order to obtain 
the ma-^imum results AVinsIov' "Miller and ^oble (1916) believed that a high 
temperatuie artificially produced, 104® F or lugher, has a lavorablc influence 
on an established infection while lowei temperatuies would seem to retard the 
formation of immune bodies In order to pioduce artificiallv, temperatures of 
104° P or higher, kelson (1931) used a technic which consisted in giving two 
daih intravenous injections of tv-phoid paratyphoid vaccine He suggested 
that ‘ the first dose bo given at anv selected time and be ot a size calculated 
to cause slight fever The second is given dunng the height of the fever pro 
duced bv the first usuallv at the end of the second or third hour The sec 
ond dose seems to have the efteet of exploding the charge supplied bv the first 
and m this wav relativeh small doses arc cipable of producing lever apparentlv 
as high as desired 105° P to 107® P 

This method of dail> divided doses of tvphoid paratv^phoid vaccine was 
used bv Driver and Shaw (1933) with terv satistactorv results m eases of 
iieurosv philis 

Eight of our patients received once a week a divided dose as suggested bj 
Nelson The highest tcmpelature obtained bv this method was 104 8® F The 
average tcmpeiature of tlie group was 104 3° P 

The blood counts, differential and Ameth counts on the patients who were 
treated bj the divided dose method showed that the maKimum stimulation of 
the hemopoietic sjstem is not m direct proportion to the height of the tempera 
ture Therefore, the single dose method outlined above is recommended 



SOJtlE SYMPATHETIC FACTORS IN THERMOTHERAPY* 


Dajiian P. Alagta, M.D., and Vern L. Flannery, B.S., ]\LT,, Baltimore, jMd. 


INTRODUCTION 

T he production of infectious diseases in mental patients was first attempted 
by Rosenblnm in 1875. Patients wlio were suffering from different mental 
disorders rvere inoculated with relapsing fever organisms. Later, Von Jauregg 
studying the results of epidemics occurring in mental hospitals, noted that 
when these patients contracted infectious diseases accompanied by a high fever, 
the tendency in nearly every ease was to recover from their psychosis. 

Stimulated by this discovery. Von Jauregg, in 1887, first proposed the 
treatment of paresis by the malarial method. In the beginning he realized the 
severity of this method of treatment and re-sorted to various toxins to produce 
ai-tificial fever. The results obtained from the use of various toxins were not 
entirely satisfactory and he returned to his original idea of malarial inoculations. 

Torres in 1913 reported successful results in the treatment of typlioid fever 
by giving typhoid vaccine intravenously and described tlie sharp reactions that 
followed its injection. Typhoid vaccine had been used previous to this in the 
treatment of typhoid, but the injections had always been given subcutaneously. 

Dessy, Grapiolo, and Fossati in 1914 published a paper on the treatment of 
typhoid fever with typhoid vaccine. The authors compared the results obtained 
by the subcutaneous and intravenous injections of typhoid vaccine. They con- 
cluded that the intravenous method gave much quicker results. 

Kraus and Mazza in 1914 ti'eated typhoid fever with intravenous injec- 
tions of typhoid vaccine and noted that the mortality rate was definitely re- 
duced. Ichiliawa also reported favorably on this form of treatment. At this 
time many believed that this method of vaccine treatment was originally in- 
tended as a form of specific therapy; but when Kraus and his coworkers in 
1917 obtained similar results with colon bacillus vaccine, they opened the door 
to nonspecific protein therapy in all of its various forms and modifications. 

Miller and Lusk in 1916 were the first to use protein as a nonspecific 
therapy in the United States. They reported favorably on the intravenous use 
of typhoid vaecine in arthritis. 

Vaughan in 1916 maintained that the fever produced by protein therapy 
was due to the parenteral destruction of the induced protein. He pointed out 
that the parenteral introduction of bacteria in any form was followed by fever 
and that fever was produced by the splitting up of the bacterial protein. 

•From the Clinical and Pathological Laboratories, Mount Hope Retreat. 

Received for publication, July 31, 1936. 
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CHLORINi: ION DETERMINATIONS ON VENTRICULAR FLUIDS, 
SUPPLEJIENTED WITH A FEW CISTERNAL AND SPINAL FLUIDS 
IN COMPARISON WITH THE CORRESPONDING BLOOD SERUJI* 


IIj CHRisTiWbLv M D , Copenhagen, Denmark 


T he clilormc ion coiicentiation of spinal fluid obtained bj lumbai puncture 
has lieen the subject of numeious studies, a\hile other fi actions of the cerebro 
spinal fluid liave been examined ouh a fca\ times 

Cestan, Risei and Laborde lia\e analyzed one single specimen of \entrieular 
fluid, otheiwise such analyses have been lepoited onl> by Fiemont Smith, 
Maiy Dailey and others, who in then large material of spinal fluid examinations 
have 7 cistcinal fluids and 6 xentiiciilai fluids xvhich showed the same chlorine 
ion concentration as Mas found in caudal portions of the ceiebiospinal fluid 
The findings here presented form a part of a senes of examinations aiming 
at a compaiison of the conccntiation of xaiious substances in the xentncular 
fluid and the coircspondmg blood seium, supplemented with a few specimens of 
spinal fluid Mithdiann foi cnccplialographv and with two cisternal fluids The 
blood IS taken from a median \em of the arm, under paraffin, in the usual 
mannei 

•From the Department, of Neurology and Neurosurser> Riesho''pitalet (Chief Professoi 
Viggo Chrlstianben MD ) and the Depaitment of Ps>chlatr> Rlgshospilalel (Chief Professor 
Aug Winimer M D ) 
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THE EFFECT OF rETOR THERAPA’ ON THE LEUCOCYTES 

After the patients responded to the fever therapy, six hundred white blood 
cell counts, differential counts, and Arneth counts were done at various time 
intervals. Standard methods were used for the white blood cell counts and 
differential counts. The figures under the Arneth count represent the aver- 
age percentage of lobes present in the polymorphonuclears. The figure 1.86 
would indicate a shift to the right, denoting a mature neutrophile, while 1.3S 
would indicate a sliift to the left which is indicative of the proliferation of 
juvenile neutrophiles. Our normal was established on tiventy individuals with 
normal white and red blood cell concentrations to be 1.70. 

T.vble I 


The Avek.^ce A'.vloes of Six Huxdred AYiiite Blood Cell Couxts, Differential Couxts 
.\ND Arneth Counts Taken .at V.akiocs Time Isterv.vls 



W.B.C. 

PER CENT OP 
N'El'TKOPiaLES 

ARXETH 

COUNT 

One hour tiet'mv tlierapy 


oS.ti 

1.86 

One hour "Itei th-rapy 

(),931 

53.1 


Two hou"s 'ifu'r tli»‘rapy 

11,891 

83.0 

1.59 

Three hmu' utt^r tlierapy 

19,681 

93.7 

1.38 

Six hour - ‘t'er tl . jnpy 

11,012 

75.3 

1.57 

Tvveutvfiau hou'- after therapy 


61.0 

1.66 


TUL EFFECT OF mBR THERAPY ON THE RETICULOCYTES 

Sclik i.-lu-r in 19.33 reported a new method of counting reticulocytes which 
seems, tor at! ( I'liual purposes, to be quite satisfactory. Schleicher found, after 
a lAiefui sniUe ,,t' sevei’al hundi'ed smears made from normal human bloods, 
shonint; iubm-td red blood cell and hemoglobin concentrations, the normal 
nf iFtusdiieyte concentration to be from 2 to 3 per cent. The limits of 
firi'V in ill*. iiK’tiiod employed were plus or minus 1 per cent. In his article 
he giMS a <li'tai]ed aceoiint of the stains and method of enumeration. "We 
ntilired Scltkicliei s method for the determination of the number of retieulo- 
oyte.s Jiresent in the patient’s blood at the various time intervals while undei'- 
going fever therapy. 

Table II 

The Average V-vlues of One Hundred and Fifty Eeticulocyte Counts Taken 
. vT Various Time Intervals 


One hour before therapy 

2.37 per cent 

One hour after therapy 

1.76 per cent 

Two hours after therapy 

2.57 per cent 

Three hours after therapy 

6.35 per cent 

Six hours after therapy 

5.31 per cent 

Twenty.four hours after therapy 

2.72 per cent 


THE EFFECT OF FE\TER THER.APY ON THE BLOOD SUGAR LETOLS 

A survey of the literature bearing on the problem of the blood sugar level 
of individuals receiving thei'motherapy is rather limited. However, volumes 
have been written on the various phases of blood sugar in both health and 
disease. The phase that we are most interested in is the blood sugar levels in 
mental conditions including the emotional disorders. 




BRANSFIELD FOOD POISONING PROB\BL\ DUE TO STAPHYLOCOCCUS AUREUS 805 

1 VBLF II 


ClILOI INL lov CO'^CL\rrvT10N IN ClSTLPNAL AND SllN VL FLUIDS ^ND SEBUM 


C\.SL 1 

1 DnONOblS 

I U L 

i W BC 

1 FLUIDb 

1 SERUII 

QUOT 

Cl* 1 

bupracdl ir dermoid 

50/S 

24/3 1 

429 7 1 

303 2 ' 

118 

C2* 1 

Traumatic atroplij of the bram 

6/3 

i lO/T 

434 8 ' 

3o7 0 

loq 

LI 

Traumatic atrophy of tho bnm 

14/3 


439 4 ' 



L2 

Suspicion of intracrin tumor 

20/3 

t 8/3 

434 5 



hj ; 

Suspu.ion of mtracran luiiior 

o/-* 

V3 

430 9 

355 0 1 

121 

L4 1 

Suspicion of intracian tumor 

7/J 

1 3/3 

43S0 



15 : 

Suspicion of lutracrin tumor 

800/3 

3/3 

1 44U1 

1 370 4 1 

120 

Lb 1 

Suspicion ot intracran tumor 

24/3 

1 80/3 

1 4421 



L7 

Glioma of licmi'-ph 

Kr 

1 V3 

1 442 0 

1 352 8 1 

125 

LS 

Suspicion of mtracr m tumor 

1,0/) 1 

I 5/3 1 

1 W5 7 

1 369 3 1 

121 


•Cisternal fluids 


the ceiehiospinal iluid, bcin^ ibout 20 per cent higliei than the corresponding 
\alue foi seiuni 

The material for the analysts hero reported was placed at my disposal from the Depart 
raent of Neurology and Neurosurgery of the Iligshospital I wish to give my thanks to 
Professor Viggo Christiansen and Dr E Busch for this material 

The analy-'Cs were earned out m the laboratory of the Department of Psjchiatry, Kigs 
hospitalet I am grt.atb indebted to Professor Wimmer for Ins kind permission to work in the 
hboratorj 
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AN OUTBREAK OF FOOD POISONING PROBABLY DUE TO 
STAPHYLOCOCCUS AUREUS* 


Patrick E Br ^nsficld, F A P H A , New Haven, Conn 


O N Nov IT, 1935, two seoie people weie uivolved in a food poisoning out 
bleak in tins city following the eating of cream puffs with custard filling 
It was found that onl> the people who ate the cream puffs became ill Other 
cream puffs from the same lot and coming fiom the same souice were submitted 
to oui laboralorj for bacteiiologic evamination, the day after the food poisoning 
occuried A diiect microscopic examination showed the presence of a coccus 
and a large gram positive spore forming bacillus Some of the filling fiom four 
cieam puffs w is planted, lespectively, lu four broth tubes These weie incubated 
at 37° C foi twenty foui hours and a loopful of each was spread over blood 
serum plates Two types of colonies weie fished to agar slants and after 
growth were examined morphologically The jellow colonies proved to be staphy 
lococci and the colorless colonies spoie beaiing bacilli The staphylococcus was 
run thiough the sugais oidinaiily used for its diffeientiation It gave the 


•Fronj the Bureau of Laboratories Department of Health 
Received for publication September 15 1936 
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In order to determine the limits of the blood sugar concentration in patients 
not undergoing fever therapy, a group of 10 patients were used as controls. 
This group Avere given the same breakfast but no fever therapy. 

Chart 1 shoAVs the average values of 120 blood sugar determinations at the 
various time intervals on 30 patients tuidergoing fever therapy. Superimposed 
thereon are the average values of 40 blood sugar determinations at various time 
intervals on 10 patients Avithout fei'er therapy. 


THE EFFECT OP FEVER THERAPY ON THE BLOOD PRESSURE, PULSE AND 
RESPIRATION RATES 

Whitehorn ( 1934 ) states that in recent studies on the heart in emotional 
reactions, he has encountered some evidence that the cardiac accelerations asso- 
ciated Avith brief emotional reactions may be negotiated through central inhibi- 
tion of the vagus, rather than through sympathetic activity. Prom the stand- 
point of its value as a laboratory indicator, the heart is a sensitiA’e indicator 
of the emotions, even Avhen they are slight and brief, Avhereas the blood sugar 
has no practical A’alue as an indicator, e\^en in the mo.st extreme emotional 
excitement ; but this seems to be contrary to other findings. 


Table 111 

The Average Values op 182 Systolic Blood Pressures Taken at Various Time Intervals 
ON Patients Who Were Reacting to Fever Therapy 


Before fever therapy 
20 minutes after 
40 minutes after 
00 minutes after 
80 minutes after 
100 minutes after 
120 minutes after 
140 minutes after 
160 minutes after 
ISO minutes after 
200 minutes after 
220 minutes after 
240 minutes after 


115 mm. Hg 

103 mm. Hg 
100 mm. Hg 

102 mm. Hg 

109 mm. Hg 

110 mm. Hg 

104 mm. Hg 
100 mm. Hg 
104 mm. Hg 

103 mm. Hg 
102 mm. Hg 
107 mm. Hg 
110 mm. Hg 


'With tVlutehorn’s statement in mind, Ave made a careful investigation of the 
temperatnie, pulse, and respiration of patients Avhile they reacted to fever 
tiici<i])y. Tile temperature, pulse, and respirations Avere recorded by registered 
nurses. 

Table IV 


The .A^’er.i.ge Values op 230 Tejipekatures, Pulses and Eespir-ations Taken at Various 
Time Intervals During Fever Therapy 



TEilPERATUKE 

PULSE 

RESPlIL\.TION 

One hour bofoie tlierapy 

98.0° F. 


16.8 

One hour alter therapy 

96.9° F. 

79.0 

16.7 

Two hour^ after theiapv 

100.2° F. 

98.5 

23.8 

Three hours after therapy 

100.7° F. 

102.9 

2G.0 

Six hours after therapy 

98.6° F. 

87.5 

19.9 

Twenty-four liours after therapy 

98.1° F. 


17.3 


When a patient is responding to fcAmr therapjL there is a hyperventilation 
of the Inngs in an attempt to cool the body. This has the eifeet of removing 



FOLLICULAR LYMPIIOBLASTOiU* 


With Briei Rniiw or Litfrvture 


II\K\Ev L\\i\i, AID AIo\tcevir, J, \nd 
AI J A)D, Bkooaein, Y 


TN TUB jeai 1925, Bull, Bjchi jud Ro'^uitlial of Mount Sinai Hospital, New 
A YoiK, lepoitcd tlmi obstivalions on a condition, believed not to have been 
dtseiibed pieviousl}, ivliieli thov dtMgnated as gLiieralized giant l}mpli follicle 
hjpeiplasia of Ijmph nodes and spleen ’ 

Tluee patients, all vvoincn, had been eonsideied The fiist patient died 
following splencctoinv, and no autopsv was obtained The second and thud 
patients weie alive and in app iient good healtii at the time the lepoit was made 
The spleen of one was lemoved, but the othei was ticated entirely by locntgeii 
ia> with giatif^ing losuUs The inatciial which undeiwent pathologic osamina 
tion consisted of the two removed spleens, with two nitiaabdominal limph nodes 
lomoved at the same time, and in addition eeivicul and asillaiy Ijniph nodes 
which weic obtained foi biops> fiom the suiviving patients It was obseived 
that dll the Ijmph nodes thioughout the bod> woie enlaiged 

fn tills first pusontation the iincstigatois stated that the h>peiplastic 
piocess was “appaientl^ lieiiign ’ But m 1927, Baehi and Rosenthal came 
befoie the Amencan Assoeution of Pathologists with i furthti lepoit on the 
same condition, which tiio^ now teiintd malignant hrnpli follicle hypeiplasia 
Again, in 1931, Bacln and Rosenthal, this time in oollaboiation with Paul 
Klempeicr, befoie the same societv, once moie discussed the condition, stating, 
“The disease is a foim of 1) mphosaieoma which desoives to bo distinguished as 
a pathologic entit> because ot its chaiacteiistic pathologj, its unique patho 
genetic evolution and its unusual duiatioii It mav foim a connecting link 
between the svstcinic Ii 3 perplasia ot the lymphatic tissue and hmphosarcoma 
tosis ” To distinguish it fiom othei vaiicties of I 3 mphosaicoma, it was pioposed 
to tcim it “folliculai lymphoblastoma ” 

evSE REPORT 

Mrs VV , s white, niamtd female, sixty <e\en years of age, catered the hospital on 
April 18, 1935, with the chief complaint of &ncUing of the left side of the necK 

Four montlis ago, patient first noticed swelling m the left supraclavicular region which 
increased in size very giadually Vhout a week ago, she noticed swelling along the anterior 
edge of the left axilla This swelling did not vary in size under any conditions It had never 
been painful 

Patient had no other complaint and stated that she liad always been unusually well 
Her average weiglit was about 164, which was high for her height In her previous medical 

•From the Mountainside Hospital Medical and Pathological Departments Montclair 
New Jersey 

Received for publication August 3 1936 
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Table V 


The Average Values of the Temperatures, Pulses akd Eespiratiors Takex During the 
Fever Crisis op tub Divided Dose Method 



TEMPERATrUE 

PL’LSE 

RESI’IR.VTION 

One hour before therapv 

98.3“ F, 

73.2 

Ki.G 

First fever crisis 

101.3° F. 

9l).2 

23.2 

Second fever crisis 

lOt.S” F. 

1U.5 

29.0 


Table VI 


The Average Values op the White Blood Cell Couxts, Dippere.vtial Counts and Arneth 
Counts Taken During the Fever Crisis op the Divided Dose Method 



w.B.r. 

PER (’EXT OV 
NEUTUOPniLES 

AUKETU 

COUNT 

One hour before tlierapy 

7, 9.50 

55. () 

2.0(1 

First fever crisis 

18,287 

94.(5 

1.40 

Second fever crisis 

18,500 

95.(5 

1.37 


COMMENTS 

At the present time, all methods of fever therapj' are being studied from 
every available angle. Some investigators believe that the hyperpyrexia is the 
sole factor in bringing about good results. Others raise tlie question that if the 
hyperpyrexia is the sole factor, how can they account for tlie fact that more 
uniform results are not obtained. Among onr group there were seven patients 
who did not respond to the typhoid-paratyphoid vaccine. They manifested no 
clinical symptoms and no changes were noted in their lilood laboratory work. 

We have found, using the single dose method, that within tlie first hour 
after the typlioid-paratj'-plioid vaccine has been administei'ed the patient experi- 
ences a state of shock, accompanied by nausea and eliills; also some eases be- 
come quite cyanosed. During the period of shock a marked leucopenia, a 
slight shift to the left in the Arneth count, no change in the reticulocyte count, 
a h 3 ’poglycemia and a decrease in the systolic blood pressure occur. 

Shortly after the state of shock (from two to tliree hours after the therapjO. 
the patient develops a moderately high fever. During this hyperpyrexia the 
leucopenia is replaced hj'^ a lencocjdosis. At this time a decided shift to the left 
in the Arneth count, a marked increase in the reticulocytes, an increase in the 
blood sugar level and an increase in the systolic blood pressure occur. 

Ferdinand Hoff (1931) has laid down the law that vagotonic or, more 
property, parasjmipatheticotonic conditions incline to leucopenia, a lymphatic 
tendency and eosinophilia. Sj^mpatheticotonic conditions on the other hand 
incline to leiicocytosis, a myeloid tendency with a left shift of the nuclear count 
and a lowering of the eosinophiles. 

If this law may be taken as a guide we may deduce the conclusion from our 
results that bacterial protein fever therapy has resulted in a primary para- 
sj'mpathetic stimulation, followed by a more marked and prolonged sympa- 
thetic stimulation. 

TJie authors ivisli to express their gratitude to Thomas Veruer Mooie, for Iiis cooperation 
and helpful suggestions in completing this study. 
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SjOOO. Pol} nucle.vrs a\orageil about 1)4 pur ocnt, ijuiphocjtcs about oo per cent, and the 
cosinophiles 1 per cent. In the morphologic stud\ of the red blood celli*, an occasional micro 
cjte A\U3 found. 

Unnalysis . — 

Color — jellow, clear Sugar — negative Indican — negative 

Sp. Gr. — 1.015 Protein — ncgati'o 

Itcactioii — acid Acetone — negative 

Microscopic: Moderate number of '•quamoua epithelial cells. A few large, round, 
epithelial cells, 1 3 \V B C /UPF 

On re cxaimnatioa on April 21, 10 In, after extensile therapy, her cardioiascular condi- 
tion w;i3 iinproied so that the pietibial pitting dl^appc.arcd. T!ie slight shortness of breath 
was rcUeiod. The blood pres-ure fell and his ne\er returned to the original leiel. The last 
reading on the twentj fir't of April, 19T»», was 140/XO 



i-le. J — Low Power Individual follicles occupy seieral microscopic flelila Notice the absence 
of intervening tissue 

Throughout her illness neither bier nor spleen could be palpated on frequent examine 
tioiis. It was not until December, 1935, that the liver came just to the edge of the costal 
margin on deep inspiration, and m the nglit lateral recumbent position, the edge of the spleen 
could be palpated. It was not easily palpable m the dorsal recumbent position. It was not 
tender. The spleen has remained palpable ever since, although changing practically not at all 
in si/e 

The treatment consisted of deep x ray therapy with iron and arsenic by mouth because 
of the blight tendency to anemia From time to time she was gnen ar^emc alone by moutli 
The cer\ical and axillarj Ijmpli nodes were removed on April 18, 1935, and submitted to the 
laboratory for examination 

PATHOLOGIC REPORT 
Ccriucai and Axillary Lymph Nodes 

l/orroscopic Dxaintnaiion — Many Ijmpli nodes were submitted for examination, which 
weighed collectively 180 gm > and on cut section, the capsules appeared to be intact and unin- 
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The analyses are carried out after the method given by Rehberg (a modifica- 
tion of Van Slyke’s method). The principle of this technic is: 0.1 e.e. of serum 
or spinal fluid is mixed with 0.5 e.e. of 0.03 N solution of AgNOs and boiled 
in a water-bath for half an hour, with addition of perhydrol. After cooling, 1 
as an indicator. The Rehberg mieroburette is employed in the titration. The 
c.c. of ether is added, and titration is performed with 0.1 N ammonium thio- 
cyanate, with air being led through the tube and with ferric ammonium sulphate 
as an indicator. The Rehberg miei-oburet is employed in the titration. The 
calculations are performed according to known solutions of NaCl. 

Triple analyses are made, and the mean value is calculated therefrom. 
Only in exceptional instances is the experimental error of the individual analyses 
greater than 4 mg. per cent. 

The tables gh'e the preliminary results. The third and fourth columns give 
the results of the cell counts in 3 e.mm. which have alwaj's been made within 
one hour after withdrawal of the fluids. 

The fifth and sixth columns give the chlorine ion concentration in milligram 
per cent. The last column gives the quotient (spinal fluid chlorine divided by 
serum chlorine). 

Anals'ses of 30 ventricular fluids, supplemented with 8 spinal fluids and 
2 cisternal fluids, show that the chloi’ine ion concentration is the same throughout 

Tablk I 

Chloeine Ion Concextr.vtion in Ventkicoi.ae Fluids and Sebum 


CASE 

DIAGNOSIS 

K.B.C. 

W.B.C. 

FL. 

SERUM 

(JOOT. 

1 

Glioma of hemisph. 

KS DS 9 

6/3 

413.2 

355,0 

116 

2 

Suspicion of intracran. tumor 

BE ua B 

4/3 

448,2 

356.6 

126 

3 

Spongioblastoma of liemisph. 

BEiA 9 

0/3 

445.6 

374.5 

119 

i 

Suprasellar dermoid 

il! B 


441.6 

375.9 

117 

5 

Suspicion of intracran. tumor 

BE SK B 

4/3 

436.3 



G 

Tuberous sclerosis 

BMt va B 

35/3 

437.9 

358.1 

122 

7 

Ependyinitis 

BEdTB 

2/3 

443.8 

366.5 

121 

8 

Suspicion of intracran. tumor 

B3i ^ B 


439.5 

370.7 

119 

9 

Suspicion of intracran. tumor 

80/3 

11/3 

439.5 

368.7 

119 

10 

Ependymitis 

290/3 

4/3 

447.3 

372.8 

120 

11 

Suspicion of intracran. tumor 

llSO/3 

12/3 

438.6 

364.6 

120 

12 

Suspicion of intracran. tumor 

394/3 

18/3 

436.1 



13 

Parasagittal meningioma 

900/3 

5/3 

438.0 

364.6 

120 

14 

Glioma of the brain stem 

(580/3 

25/3 

441.1 

366.7 

120 

15 

Glioma of liemisph. 

25/3 

75/3 

435.4 

361.1 

121 

1(5 

Glioma of hemisph. 

9S/3 

6/3 

450.1 

356.8 

126 

17 

Suspicion of intracran. tumor 

140/3 

16/3 

457.6 



18 

Venous aneurysm 

12/3 

6/3 

462.4 

373.5 

124 

19 

Glioma of liemisph. 

lS/3 

4/3 

436.0 



20 

Meningioma of petrous bone 

340/3 

5/3 

468.1 

388.7 

120 

21 

Suspicion of intracran. tumor 

356/3 

4/3 

456.8 

372.8 

123 

22 

Suspicion of intracran. tumor 

400/3 


455.0 

381.4 

119 

23 

Suspicion of intracran. tumor 

216/3 

3/3 

451.6 

377,1 

120 

24 

Traumatic lesion of hemisph. 

1680/3 

5/3 

448.2 

366.5 

122 

25 

Meningioma of convexity 

550/3 

12/3 

449.5 

368.2 

122 

2(5 

Glioma of hemisph. 

llaO/3 

18/3 

457.5 

370.5 

123 

27 

Glioma of hemisph. 

2500/3 

6/3 

448.2 

365.9 

122 

28 

Suspicion of intracran. tumor 

620/3 

2/3 

451.0 

374.4 

120 

29 

Suspicion of intracran. tumor 

60/3 

1/3 

452.2 

373.6 

121 

31 

Glioma of hemisph. 

950/3 

26/3 

453.7 

370.7 

122 
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8, QUO. Z*ol}»uc*lc*ar{j u\«ragcil about 01 por cent, IjtupliocjtGi^ about >j 5 per cent, and the 
eo'^inopliiles 1 per cent. In the luorpliologic stud\ ol the red blood loUs, an ocoasioual micro- 
cyte nas found. 

Vritifilysis . — 

Color — ^ycHon, clear Sugar — negatire Indie m — negative 

Sp. Gr. — 1.015 Protein — ncgatire 

Reaction — acid -Xictonc— negafne 

Mioro'‘Copiy: Moderate number of <;f[iiinious epifliclial ceJI'^ A fen large, round, 

opithoimi cciN, 1 3 wnc 'UVy 

On re exainSnalJon on April 21 , afftr extoosne tlicrap\, lier I'lrdioi oscular condi 

lion nas iiiiproied &0 that tho pretibiil pitting disappeared The alight shortness of breath 
uas relieied. The blood pressure fell and Ins iii*\er returned to the original lerel The last 
reading on the tncntj first of April, w is I40,su 



i'ltf. J — Low Toiler. ImJividual follicles occupy se\eral microscopic fields Notice the absence 
of Intel vcnmtr tissue 

Tlirougliout her illness neither Iner nor spleen could bo palpated on frequent examina 
tions. It nas not until December, 1935, that the li\er came just to the edge of the costal 
margin on deep inspiration, and m the right lateral recumbent position, the edge of the spleen 
could be palpated. It \\aa not easily palpable in tlio dorsal recumbent position. It was not 
tender. Tlio spleen has remained palp.ible crer since, although changing practically not at all 
in Size. 

The treatment consisted of deep xiay therapy with iron and arsenic by mouth because 
of tho bliglit tendency to anemia. Prom time to time {-he was gnen ar&emc alone by moutli 
Tile eerxital and axillary lymph nodes were rcnioxed on April 18, 1935, and submitted to the 
laboratory for examination 


PATHOLOGIC REPORT 
Cervical and AxiUary Lymph Nodes 

Macroscopic examination — ^Many lymph nodes were submitted for examination, which 
weighed collectively ISO gm, and on cut section, the capsules appeared to bo intact and unin- 
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expected reactions in all but one sugar — it did not ferment lactose. It liquefied 
gelatin and produced hemolysis on blood agar plates. 

Aside from ruling out the anthrax bacillus, nothing further was done ivith 
the spore-forming bacillus, as we Imow of no instance in which organisms of 
the aerobic spore-forming group of bacilli {B. suhtili!; group) have produced 
food poisoning. Further studies in our laboratory have shown that the B. 
subtilis group appears notoriously as contaminants in custard fillings. For 
toxin determination, twenty-four-hour broth cultures of the staphylococcus were 
inoculated intrapezatoneally into a white mouse and a guinea pig, and intra- 
venously into a rabbit. There were no particularly noticeable effects in the 
mouse or guinea pig. The rabbit, although showing symptoms of toxemia at 
the end of three hours, recovered rapidly and was alive at the end of one month. 

The staphylococcus isolated from the custard filling in question was a single 
strain. It produced a golden yellow pigment. The morphology was that of a 
typical gram-positive coccus occurring in clumps. Dextrose, maltose, saccharose, 
and mannitol produced acid but no gas. Lactose, raffinose, inulin, and saliein 
were not atfeeted. Immunologic reactions were not used in identification. 

Since the custard filling which contained the staphylococcus was heated, it 
seemed desirable to determine whether the organism was especially heat re- 
sistant. A broth culture in milk withstood a temperature of 70° C. (158° F.) 
for one-half hour. The organism probably would have been more heat resistant 
in the custard filling because of its thiclmess. 

"We are inclined to believe that the filling was contaminated after it was 
heated rather than that the organism survived the heat exposure to which it 
was subjected, although we think this latter quite probable. 

As the symptoms appeared within three or four hours after ingestion of the 
cream puffs, we think the outbreak of food poisoning must be considered to 
be almost certainly due to a bacterial toxin or to a formed toxic substance 
produced by the Staj)hylococcus aureus present in the filling. We had neither 
facilities nor opportunity to prove this strain of Staphylococcus aureus to be of 
the food poisoning type either by monkey feeding experiments or by tests on 
human volunteers. 

An epidemiologic investigation was made of the peisonnel in the bakery 
where the cream puffs were made. No open .suppurative lesions were found. 
Routine cultures were taken from the nose and throat of each person employed. 
Staphylococcus aureus was found in pure culture in the throat of one of the 
men and showed the same morphologic, cultural, biochemical, and physiologic 
characteristics as the strain isolated from the custard filling of the cream puffs. 
It was later learned that this man had so-called grip and a sore throat at the 
time this culture was taken. A second specimen from this man also showed the 
presence of a pure culture of Staphylococcus aureus identical in all characteris- 
tics with the strain isolated from the first culture and also with the strain iso- 
lated from the custard filling. We think the repeated recovery of Staphylococcus 
aureus in pure culture from the throat of this man incriminates him as the 
original source of the etiologic agent. 

Abstract of paper read at a meeting of The New Haven Sledical Association, March 
18 , 1936 . 
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Thus bj 1933 tlic cilorts of patholotiists had jilaced befoie tlic medical pio 
fcssioii a fauh cltai pieluic ot a toiiditioii luciiousl^ shiouded in a mist of 
clinical confusion Jlucli oliscuiiti still clouds tins pictuic, etlolog^, patho 
genesis, and clinical s>niptonis must still be tlciitd up b\ the slou accumulation 
of data supplied be induidual piaititioiicis It is, thcicfoie, of impoitance 
that all such data should be ])ut on icioid The pitsint jiapei is an effort in 
that diicction 

It IS Klempeiei’s beliet that in lolliculai h mphoblastoma we hate a link 
betiiceii l>mphadciiosis and Ij mpliosaieomatosis ‘ While eailj phases lesemble 
aleuccmic Ijmphadenosis, nieiopsi leiislitei piesents evidence of tumoi forma 
tion of Ijmph nodes and invasion ot iicighboimg stiuctuics, pieeiselv as in 
1} mphosarcomatosis One ot the cases ot lolliculai Iv mphoblastoma developed 
a blood pictuie chaiaeteiistic ot chionic Ivmphatic leueemia At uecropsj, all 
of the Ijntph nodes were found to hi etilaiged Other autopsied cases con 
formed to the anatomic pietuie of Ivniphosaieomatosis because of conspicuous 
aggressive tumor iormatioii ot the Ivinph nodes with infiltration of the neighboi 
mg organs In the cailj stages of its evolution, the ]noccss is mcielj hjper- 
plastic, while in the lalei stages it becomes atvpical and aggiossive All such 
evperieiices point to a close affiiiitv between tbc simple hj pci plastic and the 
neoplastic piolifcratioiis of the Iviiiiihatie sjsteni Tins is evident even in the 
spleen, the appeaiancc of wliieli has hithcito eoiistituted one of the chief rea- 
sons for stiict separation Wlieiicvet the spleen is involved in Hodgkin’s disease, 
the alteration is macioseopicalh chaiaetcristic, and can be easily differentiated 
from the splente lesions obseivcd in the hcmoblastoses ” In this inv cstigatoi 's 
opinion, Hodgkin’s disease is essentiallv a gianulomatous pioeess, in vvhioh the 
appearance of the spleen dilleis fundamciitaHv fiom that seen in the hemo 
blastoses * 

The diagnostic difficulties which mav aiisc in the attempt to differentiate 
between Hodgkin’s disease and lyrapbosaicoma aie, in Klemperer’s opinion, due 
to undifferentiated proliferation of the reticulum of the hmphoid tissues The 
changes in the follicles he believes to be prolifeiation of embryonal elements 
which under suitable stimuli can piolifciatc and diffeieiitiate in the same maimer 
as otlier embryonal elements placed elsevvbcie m the body If we were to employ 
a “noncommittal teim’’ (he suggests “piogicssivc icticulum cell piolifera 
tion”), false interpietation of the transitions between the individual fixed 
gioups, such as lymphosarcoma, Hodgkin’s disease and so on, might be avoided 

It might peihaps be well, before proceeding to a description of individual 
cases, to refresh our memories as to just what is meant by the term “lympho 
blastema,” and estimate, even if we cannot cleai awav, the ambiguities which 
have in the past suiiounded, and still surround, anv consideration of this branch 
of the great family of entoplastic growths Lv mphoblastoma is defined by 
Malloiv® as a tumoi of mesodeimal origin, the cells of which tend to differentiate 
into lymphocytes that is, cells of the lyinphoeyte senes As the lymphoblast, 
winch IS the type cell, undei noinial conditions may diffeientiate first into 
lymphocyte, and thence to what we term a “lymphoid cell,” it is not difficult 
to foresee that, under pathologic conditions, such changes may take place with 
far greater rapidity and vaiiation than is usual in health 



808 


the journal of laboratory and cunical medicine 


history the only diseases «hith slie recalled were seatlet lever \ihich she had liad in early 
cliildhood and some indefinite fe\er which was called malaiia. Her family history was negative 
as far as any glandular enlaigements were concerned and also negative as regarded any 
ordinary chronic illnesses. Her father died at ninety one, and her mother died at ninety-six. 

Physical Examination . — 

1. General Appearance: Short, stout, somewhat dark pigmentation of skin; suggested 

hypothyroid type. 

2. Eyes: Pupils equal and reacted to light. 

3. Mouth: No abnormality of mouth oi teeth. 

4. Throat : Negative. 

5. Neck: In the left supraclavicular space toward the neck was a mass estimated to 

be between 3 and 4 cm. in diameter, film, no fluctuation, not easily movable, not 
tender. 



Fig. 1, — Note the prominent follicles and bulsing of tissue. 

6. Heart: Very moderately enlarged to the left by peicussion. Left border 12 cm. 

from the midline. Eight border was just about under the right costal margin. 

Ehythm regular. Bate 82. Blood pressure 188/106, left arm, sitting. Bough 

systolic murmur at aortic area. 

7. Lungs: A few rales at the left base posteriorly. 

8. Abdomen: Liver not palpable. Spleen not palpable. Abdomen otherwise negative. 

9. Extremities: No axillary glands palpable. Very sliglit pretibial pitting in the lower 

portion of the leg. 

Eadioffraphic Examination of the Chest . — Films of the chest revealed no evidence of 
enlarged mediastinal glands. Marked hilus thickening and increased peribronchial fibrosis 
were seen. There were only occasional enlarged bronchial nodes seen in tire hilus. Lung fields 
were clear of any infiltration. 

Blood Counts . — ^Numerous blood counts were done, and the hemoglobin averaged from 
14.3 gm. to 12.4 gm., and the red blood cells about 4,730,000 and white blood cells about 
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gioundi theie may be objections to the gcueiic iiime ‘lymplioblastonia' it can 
answei the piupose foi whicli it is intended, at least until moie is IviiouTi in 
regaid to the etiologic faetois ” 

One bundled and fift\ six casus of Ij mphadenopathy ueie studied at Mount 
Smai Ilospital, New Yoik, duimg a ten \cai peiiod Of these, 80 ^vere Hodgkin's 
disease, 50 ueie Ij nipliosaieonn , 1(» neie leticuhim cell saicoma, and only 10 
neie diagnosed as follieulai hinphnblastonin It uas upon the findings in these 
10 eases that the lepoits fiom tins liospital cited eailiei in this papei, neie made 
In 1931 Koscnthal, assisted 1)\ Hams and Kean, made still anotlier repoit, this 
time gising special attention to the pathologic, clinical and ladiotheiapeutic 
featuies A thoiougU icmcv. of the liteiatuic fails to leseal any comprchensis e 
rcpoit on the clinical nianifi stations oi ladiosensituitj of this subiarietj of 
hmpliosTicoma " 

If a biopsj IS done in tin eail\ staerc of tins disease, enoimously enlaiged 
hinphoid follicles aie found wlndi lesemble maikedh o^elglo^\^l germinal 
cciUtis Tliese follicles aie composed oi hmphoblasts and ficquently show 
mitotic figuies The peuphen ot the follicle is composed of the small bmpho* 
cjtes with darkei staining nuclei These morphologic and histologic findings 
axe chaiactenstic and aic of cspuial inieiest now wlicn so much stress is being 
placed upon the giading of tumois, with its beaimg on radiosensitiMty and 
piogiiosis 

Follieulai b niphoblastonm ma\ be mistaken fox simple follicular lijper- 
plasia Howcnoi, caieful stud\ icadiK diffcientiatcs the foimei b^ the piesence 
of mitotic figuies, lij tlit luge size of the follicles, and b> the tendency to 
msohemont of the fibious c.ipsule The tissue does not resemble Hodgkin's dis 
case histologically It may be diffeientiated fiom aleucemic b niphadenosis by 
the lemaxkable follicular In pci plasm 

In a latci stage of this disease, in addition to the characteristic follieulai 
condition, some areas ina-v show a disiuption of this formation, and a lather 
bpical pictiue of bmphosaicoma with iiifiltiation of the capsule and, at tunes, 
nnasion of siiiiounding stiuctuies The spleen, winch is usuall} gieatly en- 
larged, shows a similai chaiactcnstic follicular hyperplasia 

It was the experience of these imestigatois that the duration of the affection 
was exceptionally long foi disease having such charactciistics One of these 
patients is still alne after foxirteen jears In all ten patients the fiist indication 
was enlargement of some gxoup of nodes, ceisical, axillaiy oi inguinal 
“Terminally, the body may be iiddlcd witli disease, voluminous tumoi deposits 
occuiiing whicli gl^e rise to pleuial effusion and ascites ’’ Foui patients, all 
women, developed exophtbalinos 


TREATMENT 

While no form of tieatmcnt has yet been devised which will offei pcimanent 
lelief in anj of the class of interrelated diseases which we now texm “lympho- 
blastoma," the giowths ha\e all proved ladiosensitnc, and ilinical impioccment 
usually follows judicious xiay therap\ No plijsiciaii is jiislificd in holding 
out ultimate hope to the patient oi hib fiieiids, but tlio lung siu\i\al of some 
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The lymphoblastoma is an infiltrative tumor, therefore its stroma is fur- 
nished by the organ or tissue that it invades. In some tumors the stroma is 
of the slightest, consisting chiefly of capillary blood vessels accompanied by a 
minimum of connective tissue, usually in the form of a reticulum. As the 
invaded organs enlarge, the stroma ma 5 '- be increased by t^i’oliferation of fibro- 
blasts and probabty by formation of new blood vessels. The lymphoblastoma 
probably originates from a single cell — a lymphoblast. Cells of this tj'pe occur 
in nearly all parts of the body, but are most common in the various lymph 
nodes, and in the lymph nodules of the gastrointestinal tract and spleen. On 
this account the Ij'mphoblastoma may originate in various localities wherever 
lymphoid tissue exists, as, for example, in the cecum or spleen, but it starts 
most commonly in lymph nodes, especially in those of the cervical, axillary and 
inguinal regions, and in the mediastinum. 

Discussions of the limitations of the term "lymphoblastoma” have not 
been lacking. Keim^ lists no less than fifteen conditions which are so essentially 
similar as to justify (in his opinion at least) their inclusion under the single 
classification of "lymphoblastomas.” The dermatologic aspect of the condition 
has received particular attention, and contributions regarding manifestations 
upon the cutaneous surface are of great interest and importance. But the 
similarity or identity of the skin conditions to the follicular type is still being 
questioned in some quarters. ‘ ‘ True l}'mpadenotic infiltration of the skin occurs 
most commonly in association with the forms of l 3 ’mphatie hyperplasia, usually 
referred to as leukemia, Ij’-mphosarcoma, granuloma fungoides and Hodgkin’s 
disease, as well as certain transitional forms originally described as Sternberg’s 
leukosareoma and kaposis lymphoderma pernieosa.” Fraser* more than a dec- 
ade ago called attention to the relationship which exists between mycosis fun- 
goides, lymphatic leucemia and lymphosarcoma. Similar views were held by 
Douglas Sjmmers a number of j^ears previously, for he wrote in 1918,“ "Chronic 
Ijmphatic leukemia and its companion lesion, pseudo-leukemia, together with 
the familiar examples of Ijmphosai’coma, present manj^ clinical and anatomic 
changes in common. The histologic alterations are closely akin; in fact, in 
manj'^ instances, thej" are indistinguishable one from another. ’ ’ Mallorj’’ ’s classi- 
fication offers a simple way out of such difficulties as Sjmmers visualizes, that 
is, the grouping of all such lesions under the general heading of lymphoblastomas. 
Goeckerman and Montgomerj"" have reported a small series of cases of great 
interest in that they serve to illustrate how many features in common there 
are between certain vaguelj' understood skin lesions and the neoplastic growths 
seen in the Ijmph nodes and intei’nal organs which are usually designated as 
lymphosarcomas. In their omi words: "A clinical consideration of our two 
cases leaves little doubt that thej^ belong to the group of lymphoblastomatous 
diseases, yet they can onty with difficultj'^ be placed definitely in subgroups under 
this heading because thej* bear none of the classic clinical and histopathologic 
characteristics of anj’ one disease. In our opinion thej^ favor the view that this 
entire group is closely related genetically and that it contributes to confusion 
rather than to clarification to insist on sharp distinctions at all times. A generic 
term including this entire group seems desirable. Although on etymologic 
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Cl IMCVL XoTl- 


UorvclB ( \ii-s AIT) Bo'S V^G^L.s, CvHF 


E AIOTIOXjVL irisf4il)ilit\ iin\ af tmios lie mtalcd b\ the spiiometnc tracitif^ 
used m the detcinunifion of the hisil metabolic late b> indiiect calonm- 
ttij The bpiiometei licouK the spe<<l depth and ie^ulaiit\ of the lespira 
tori woNcments It has been ol)sci\id that uregular oi sighing t>pes of rcspira 
t\ou are ficqucuth found in patients with functional heart disease oi with some 
manifestations of the ps) choncuioscs The following note is ^vllUeu m the hope 
that it will call .ittcntion to tlic possihilit> of iccognizing functional disorders 
from the inspection of spiroinetiic tracings 

Eiratic basal metabolic tiatmgs taken bv competent technicians were se* 
keted, and the coiuspoiuling patients' histones iveie lesicwcd Basal metabolic 
rale determinations fiom 400 patients were studied, and 32 weic selected as in- 
dicdting a psjchogcnic reiction Sc\enty fi\e per cent of the selected cases were 
from patients between tlie second and fomtli decades rcmales piedonunated 
Thutj two cases, oi 8 per cent, of the iccoids exhibit these bizaiie incgulonties 
and most of tlie Jiistorics indicate functional disordeis In genual, the selected 
tracings maj lie duidcd into two types Piist, those who sigh at intcr%als, cans 
mg exaggerated exclusions of the spirometer In the second t>pe the slope of 
the tracing is wavolike with altcinating cicsts and tioughs 

Nielsen and Roth,' icMcwing 20,000 basal metabolic tests, divide the tiac 
mgs into nine types Six of these rcspiiatoij tj pcs are found m children One 
of their selected spiiogiains T>pe G desenbed as “a legulai mspiiatoiy line 
interrupted bj fiequont and extiemcly deep inspirations," is akin to the tracings 
nndei discussion in this papei These Tjpe G tiacmgs arc most pieialent in 
females and when once established at piibcity do not disappear at menopause 
Ziegler and Levine,^ determining the effects of the emotions on the basal met 
abolic rate, found the metabolic rate might be altered as much as 35 per cent, 
and there weie obscived changes in amplitude and late as compared with the 
eontiol tracings Doiis Baker^ quotes Paul AVhitc as having found sighmg a 
common symptom in women of the third and foiuth decades with neurociicula 
tory asthenia but relatively rare in oigame hcait disease She concludes that 
sighmg respiration aids in determining the relatiic degico of responsibility of 
the heait and nervous system in the piodnetioii of disability Craig and White* 
reported on 50 cases of neurocireulatoiy asthenia without organic heart disease 
and found that 70 per cent had respuatoiy disturbance Christie-^ found the 
anxiety neuroses produced an irregular shallow type of respiration, while the 

•Fioni the Depiitnicnt of Medicine Unl\i.rstty of Southern California 
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volved. The tissue was solid, pinkish-white in color, and bulged. The follicles were easily 
detected because of their prominence. 

ilicroscoptc Examxnatton . — The individual follicles occupied several microscopic fields 
when viewed with Ion' power. They were so close to each other that there was no intervening 
pulp visible, and the lymph sinuses were compressed and obliteiated. Most of the follicles were 
composed of an endothelioid type of cell. The active cells with mitoses far outnumbered the 
pyknotic forms, which formed a dark ring around the margin of tiie follicle. The endothelioid 
type of cell was largely polygonal and contained a large amount of cytoplasm. 

This lesion was considered benign by many, yet there are cases where they have 
recurred and finally, after many years, the condition may terminate as a lymphosarcoma. 
These were ladiosensitive. 

Diagnosis . — Follicular lymphoblastoma of the cervical and axillary Ij’mph nodes. 



Fig. 3. — High Power. Note active cells with mitoses. The lymphocytes are at the margin of 

the follicles. 

DISCUSSION 

The salient characteristics of the condition were listed as follows: 

1. Lyniphadenopathy due to hyperplasia of the germinal centers of the lymph follicles. 

2. Splenomegaly due chiefly to enormous enlargement of malpighian bodies, the weight of 
the spleen increasing up to 1,800 gm. 

8. Absence of abnormal cells in the blood. 

4. Absence of anemia or cache.xia. 

5. Tendency to development of serous eifusions in the pleural and peritoneal cavities 
due to pressure of mediastinal or abdominal lymph nodes upon venous or lymph vessels. 

6. Absence of involvement of tomsils and lymphatic apparatus of the gastrointestinal 

tract. 

7. Tendency to lymphatic infiltration in lachrymal gland resulting in unilateial exoph- 
thalmos. Aside from the absence of anemia and cachexia, the chief differential feature, dis- 
tinguishing the condition from lymphosarcoma, is its origin multieentrically throughout the 
body' in the Ij-mph follicle.^, whereas lymphosarcoma aiises monocentrically and spreads by 
lymphatic extension. 
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The Ij’mphoblastoma is an infiltrative tumor, therefore its stroma is fur- 
nished b3' the organ or tissue that it invades. In some tumors the stroma is 
of the slightest, consisting chieflj- of eapillaiy blood vessels accompanied by a 
minimum of connective tissue, usually iu the form of a reticulum. As the 
invaded organs enlarge, the stroma maj' be increased bj* proliferation of fibro- 
blasts and probably by formation of new blood vessels. The ljunphoblastoma 
probably originates from a single cell — a Ijunphobiast. Cells of this type occur 
in nearly all parts of the bodj"^, but are most common in the various lymph 
nodes, and in the h’mph nodules of the gastrointestinal tract and spleen. On 
this account the lymphoblastoma maj' originate in various localities wherever 
Ij’mphoid tissue exists, as, for exami>le, in the cecum or spleen, but it stai'ts 
most commonly in lymph nodes, especially in those of the cervical, axillary and 
inguinal regions, and in the mediastinum. 

Discussions of the limitations of the term “tymphoblastoma” have not 
been lacking. Iveim" lists no less than fifteen conditions which are so essentially 
similar as to justify (in his opinion at least) their inclusion under the single 
classification of “fymphoblastomas.” The dermatologic aspect of the condition 
has received particular attention, and contributions regarding manifestations 
upon the cutaneous surface are of great interest and importance. But the 
similarity or identity of the skin conditions to the follicular tj'pe is still being 
questioned in some quarters. “True lympadenotic infiltration of the skin occurs 
most commonly in association with the forms of Ij'inphatic hj-pei'plasia, usually 
referred to as leukemia, lymphosarcoma, granuloma fungoides and Hodgkin’s 
disease, as well as certain transitional forms originally described as Sternberg’s 
leukosareoma and kaposis lymplioderma pernicosa. Fraser® more than a dec- 
ade ago called attention to tlie relationship wliieli exists between mycosis fun- 
goides, fymphatic leucemia and Ij'mphosareoma. Similar views were held by 
Douglas Sj-mmers a number of j-ears previousl.v, for he wrote in 191S,® “Chronic 
lymphatic leukemia and its companion lesion, pseudo-leukemia, together with 
the familiar examples of fymphosareoma, pi’esent many clinical and anatomic 
changes in common. The histologic alterations are closefy akin; in fact, in 
manj' instances, thej- are indistinguishable one from another.’’ Malloiy’s classi- 
fication offers a simple waj' out of such difficulties as Sj'mmers visualizes, that 
is, the grouping of all such lesions under the general heading of lymphoblastomas. 
Goeckerman and ^Iontgomery“ have reported a small series of eases of great 
interest in that thej’ serve to illustrate how many features in common there 
are between certain vaguelj’ understood skin lesions and the neoplastic growths 
seen in the lymph nodes and internal organs which are usually designated as 
fymphosareomas. In their omi words: “A clinical consideration of our two 
cases leaves little doubt that they belong to the group of lymphoblastomatous 
diseases, yet they can only with diffieulfy be placed definitefy in subgroups under 
this heading because thej^ bear none of the classic clinical and histopathologic 
characteristics of any one disease. In oiu' opinion they favor the view that this 
entire group is closely related genetiealfy and that it contributes to confusion 
rather than to clarification to insist on sharp distinctions at all times. A generic 
term including this entire group seems desirable. Although on etymologic 
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T he uisociatioii of aiiiiuia with iiekets in iiifaiic\ has, hten a dibputed qiies 
lion aiiioiit; clinicians lor mans \oais Some ohsnieis rcgaid anemia as a 
ssmiitom ot iRltcts and ficl tint a taiisatno factoi is to he touiid m the changes 
winch occut 111 the bone niaiiuw in this disease Hess' states that Alaifan is one 
of file foicmost ot such olisnsns On the ofhei hand, mans beliese the anemia 
111 iickets IS pioduced in eomplieatnig fietois siieh as pool diet and mfcetion 
Pindlaj,' in a studi of dO easts ot aitne lukets, found aneinia to be the itsult 
ot complicatioiis in most of the gtoiip anti diseoteied that many of bis rachitic 
infants had noiinal oi tkiated liemoglohiii and led blood tell counts LiifiSth and 
Jlitchell' st.ate tbat the litiiiciglobin ot the blood is ledtitcd in severe cases of iiekets 
Rojstci* luis luiiaiktd about the luquuit association of tickets with chionio 
mitiitioiial disoideis such as k id to seeondaiv anemia Hess ftels that anemia 
IS not a cIiaractLiistic sjiiiptom of rickets but states that, as the disoidci ad 
Vances, it is gcnciallv accoiiqiaiiied In anemia of some dtgiee AVo have studied 
a gioup ot tliiitj intaiits and cliildieii laiigiiig in age fiom si\ months to three 
jeais, who were admitted to the State of AViscoiisin Geiiei.il Hospital with a 
diagnosis of active iiekets Table I contains a list of these cases divided into the 
uncomplicated and eomplieated gioups Of the whole senes of cases, suffeimg 
fiom mild to seveie acute iiekets, 16 or 53 per cent had noinial hemoglobin read 
mgs and led blood cell counts rouitcen oi 47 pci cent had leadings of GO per 
cent heinoglobin oi low ci Eight of the cases show iiig low hemoglobin readings 
were comjilicatcd bv dictaij deficiencies oi infections Eleven cases in the entire 
gionp wcie coinplicatcd bj dictaij deficiencies, infections oi anomalies such as 
cleft palate Eight of the eleven complicated eases showed anemia vvheieas only 
SIN of the nineteen uncoinplieatcd cases revealed a reduction in heiiioglobm 
In an attempt to tliiovv some light on the relationship of anemia to iiekets, 
e\peiiments vveie undertaken to tiy to pioduce the pictuio of iiekets with anemia 
111 the chick This work consisted of the production of seveie iiekets in the 
chick and a compaiison of the hemoglobin content of the blood of the rachitic 
with that of the normal cluck Analyses of the liveis ot normal and rachitic 
clucks foi then total and available non contents vveie also made 

KXPnniaiENTVi, 

One day old white leghoin chicks vveie used in these studies They were 
housed 111 the usual iiiamiei in heated cages on two mesh to the inch vviie scieeiis 

•Prom the Department of Pediatrics and the Depaitment of Aerlcultural Cheniistr> Uni 
\erslty of Wisconsin 
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of these patients who were systematically treated by roentgen ray exposures, 
gives ground for assurance that some aid may be offered. Kosenthal and his 
coworkers used an average dose of about 200 r., treating all the involved areas 
at three- or four-day intervals. “The lesions throughout the body responded 
readily until the terminal stage of the disease, when the3" became radio-resistant. 
In several instances, radium packs induced regression when roentgen therapy 
failed.” It was the consensus of opinion among those who discussed the paper 
just cpioted that surgerj- is of no use in the management of anj' of these Ij'mph 
sj^stem affections. Herbert Fox of Philadelphia strove to emphasize the differ- 
ences between the various clinical conditions which we have sought to link to- 
gether under the common title “l3’mphoblastoma.” He regarded this as im- 
portant from the point of view of treatment. He defined 13’^mphomatosis as a 
multiple tumor of lymph nodes and viscera, with or without an enlargement of 
the spleen. Lymphosarcoma manifests none of the characteristics of lympho- 
matosis; there is no reduction of neutrophiles as in leucemia; no enlargement 
of the spleen; no involvement of the skin or the bones; and no distinctive in- 
volvement of the lungs. In Hodgkin’s disease, on the contrar3-, though the 
spleen is often large, it is not characteristicall3' hypertrophied, while involvement 
of skin, bone, and lungs is very common. 

It is to be hoped that further reports of pathologic findings and methods, 
tried out in treatment, will soon add to our knowledge of this obscure class of 
neoplastic growths. 
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winch time the aieiage leadings foi the iioiinal and lacliitie gioups were 8 60 
gm and 7 6-1 gm , lespeetisclt The difteiencc of 096 gin was not logaided as 
significant This espeinncnt was lepcated, using gioups of 10 ehicKs each and 
hemoglobin leadings weie made m the sieoiid and fifth weeks The aierage 
results which weie almost identic il au molded in Tabic II 

Tabiu II 


Hjmooioujn Content o> iiu Ki ion ot K\( iuth \M) Niikmai Ciiirivs 
A\Ut\G^ RrviHMs i\ Gi \Ms t H»/100 ct cn Biooi) 


\OE IN 
VVFEKS 

1 I VPT 1 1 

1 pvRT n 

NOPIIAI, 1 

(15 CHICKS) 

1 Pvciimc 1 

(1" rmcKS) 

NOIIMM 1 

(10 CHICKS) 

RVClllTIG 
(10 CHICKS) 


S45 

1 S43 

8 54 

S42 

3 

a 02 

i 7*1 1 



4 1 

SQO 

1 -ns 



3 1 

8 ro 

7 CJ 

S 14 ! 

8 47 


111 oidei to (lotcinnne the amount of total and available iron in the livers of 
the noimal and lachitic chioks the expeinncnt was icpeated, using the same 
method as described above Each gioup placed on the e\peiiiuent contained 10 
to 15 ono*day-old, v\hitc Uglioin cIikKs Bogmning in the fourth week, after 
signs of well maiked iickets had developed seveial clucks v\eie taken fiom each 
group, killed bj decapitation, and the Uvcis removed and analyzed foi the total 
and available non content The livois weie washed thoioughly m distilled water 


TvBLr III 


ToTaVL vsd Av mi vule Ii ov Content oj Livers, Fi om It v< hjtic and Nomivl Chicks 


NOPIIAL 1 

1 

VGE 

WriGHT 

1 

i WriGlIT 01 

AV VILABLC ICON 

IN MO/CRVil OF ' 

TOT VI. IRON IN 1 

PEPCENTAGE 

CHICK 

IN 1 

IN 

FPESH 


HO /GRAil 

OF AVAIL VBLE 

NO 1 

VV EEKS j 

GPVMS 

LIVEP 

1 FRESH 1 I>nV 

DP\ LIVEP 1 

IRON 


4173 

4 

208 

G1447 

0 029 

0117 

0 25 

40 

« 4174 

4 

209 

G8088 

0 0375 

0110 

0179 

61 

4141 

5 

293 

81043 

0 0275 

0110 

0 23 

48 

4142 

5 

294 

9 1507 

0 028 

0112 

0 282 

40 

4144 

G 

079 . 

S8043 

0 0215 

0 0835 

0187 

45 

4149 

0 

270 

11 49G4 

0 035 

0140 

0 22 

64 

4146 

8 

400 

14 51G1 

0 0242 

0 09C8 

0 20 

48 

4147 

8 

3G7 

9 0451 

0 039 

0156 

0 310 

49 

4150 

8 

385 

11 3351 

0 029 

OllG 

0 232 

50 


RACHITIC 

CHICK Rvcinnc 


NO 


4131 

4 

130 

2 3517 

0 034S 

0134 

0 24 

56 

4133 

4 

120 

3 7635 

0 0382 

0157 

0 33 

46 

3592 

4 (D) 

130 

41789 

- 

- 

0 50 

- 

4132 

6 

152 

4 9358 

0 050 

0 20 

0 40 

50 

4135 

G 

154 

5 2232 

0 041 

0164 

0 398 

42 

4139 

6 

175 

3 6218 

0 035 

0140 

0 30 

47 


G 

174 

1 2610 

0 032 

0128 

0 255 

50 

413G 

8 

235 

6 0869 

0 027 

0108 

0 246 

44 

4172 

8 

170 

3 9194 

0 047 

0188 

0 40 

47 

4138 

8 

185 

4 7272 

0 038 

0152 

0 20G 

57 


Average 0 0381 0152 0 330 4S 5 
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conversion hysterias had a tendency to hyperventilation. He made his observa- 
tions from spirometric tracings of 35 patients in whom a diagnosis of neurosis 
had been made. Clinically there %vas no evidence of organic disease in these 
eases. 



Case 1. — Man, aged thirty-live years, complained of nervousness, periodical quivering 
of muscles, insomnia, and restlessness. Two months before, he had experienced dyspnea on 
exertion, precordial distress, and a tachycardia with rate of 200. Pour years earlier he had 
dreaded going to the hospital where he had had a bilateral inguinal herniotomy, and since then 
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racliitiu yioups With tiu* oxtoptmii ot tin* iioiinal jfioup Killerl at the age of 
si\ ^\eeks and tliiee dajs, tiic ahsoiptmn and stoiagi ot non, as indicated by the 
total li\cr lion, was incitastd in Imtli notinal and laelntic gioups nowc\er, 
tlieie was no significant \aiiation in tlu total non (oiitont of tlie lueis, aftei 
se\en and foiutceii da\s of non snpphnunt is iiKhcatcd In the figuies for the 
iiorinal and laclutic elncKs ItilUd it tin tigi of sc*\tn and eiglit weeks Tliese 
icsults, obtained by the expeinmntd nuihoiK disiiiheil suggest that theie is 
no intei feicnee witli the ahsoi pt nm <nid stonigt of non in the lachitic cluck 

I»l''CI ssION 

Although these e\i)ciiments mduatc that aiicnna dots not occui as a sviiip- 
tom of iickets in tlie cluck, tlu rpustion aiises as to wliethei oi not the lachitic 
picture m the cluck ina\ he compand with that of tlie human subject Studies 
of the blood of chieks iciuleicd i iclntie on the lations used in these expeiuncnts 
ie\e«i!s alteiations m tiic blood elu*inisti\ siinil<n to those encounteied in iiitantile 
iickcts These changes consist of i icdiution of seiuiu calcium and phusphoius 
Studies of the hone uneal a icduction in the cahium and jihosphorus of the 
bone when tickets is piodueed on tlusi lalions Ilowevci, the de%elopment of 
se\eie iiokets in tlie chitk is \ei\ lapid and Incomes rpute maiked in the thud 
and fouith weeks of life When we considei the luief life span of the cluck, as 
coinpaicd to that of the human subject it is concenable that the peiiod of the 
de\elopment ot infantile iickets, usualU diuing tlu fiist si\ months to one jeat 
ol lite, may well he comiiaied to the pciiod ol dt^olopnunt of iickets ni the 
cluck Tlieio aie, of couise, mam unknown lactois which niaj l)la^ a pait ni 
the pioduction of iiekcts in the child, while in the e\pcumcntal work with the 
cluck, we weie dealing with a tine Mtainin D defieunc\ 

Maughan*® has iceoiitU lepoited the de\olopmcnt of liemoglobinenua in the 
^oung rachitic cluck Although no mfoimation as to tlie t^pe of diet used ui his 
studies IS gi\en, se\cic iickets was piodueed m se\en weeks Hemoglobin lead- 
ings, as deteimined bv the Ilclligc solid plane hcmometei at the age of seven 
weeks, weic fiom 2 to 4 gin below the level of the normal contiols Iiiadiation 
of the lachitic chieks without othci thciapj piodueed a piompt use m the blood 
hemoglobin to iioimal levels B> the methods used in oiu e\peinnents, we have 
been unable to demonstiate such a leduction in hemoglobin 

Shelling and Josephs, “ in 1934, peitoimcd some mteiesting e\peiiments 
with normal lats Tlicj found that rats ted a diet higli in calcium and low in 
phosphoius had a lowei peicentage of liemoglobiii in tlie blood tlian did those 
fed on a noimal diet They showed that non ictention, as measiucd bv the total 
non content of the desiccated animal, was much lovvei in lats fed lugh calcium 
levels They also demonstiated that non retention was incieased by the admiii- 
istiation of viosteiol in lats fed high phosphoius levels but was not incieased in 
animals fed high calcium Altliougli no conclusions weie drawTi fiom these ex- 
periments they suggest a definite lelationslup between dvstuibances of calcium 
and pliosphoius metabolism and anemia The thcoij was advanced that the 
iron was earned down in the intestinal tiact cithei befoie absorption had taken 
place or during the piocess of excretion 
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he felt at times that he were dying. The laboratory examinations of urine, the blood, and 
Wassermann reaction, as well as complete gastrointestinal x-ray study, and basal metabolic 
rate of -3 per cent, were normal. 

Case 2. — A stenographer, divorced, aged thirty-two years, complained of nervousness and 
depression. She had periods when she felt she would suffocate and times wlien she was afraid 
she would commit suicide. She had been nervous since the birth of a child thirteen years ago 
and noted a sensation of abdominal pressure since an appendectomy seven years ago. On 
examination, indefinite tenderness of the right lower abdomen and a hj-pertrophio endocervicitis 
were found. The urine and blood were normal. The IVassermann was negative. The basal 
metabolic rate rvas H-IO per cent. 

Case 3. — Woman, aged twenty-seven, single, complained of nervousness, insomnia, a 
choking sensation and feeling of enlargement of the neck for five years. She had outbnrsts 
of weeping, and for the last year there had been palpitation of the heart after excitement or 
exertion. Examination revealed an intelligent woman who was nervous, vvithout exophthalmus 
and with a thyroid gland whose right lobe was hard, nodular, and four times normal size. The 
heart was found to be normal. Her hands were cold and moist. The laboratory reported a 
negative blood Wassermann, a normal blood count and urine. The basal metabolic rate was 
+22 per cent on June 16, 1933. On July 19, 1933, the patient had a thyroidectomy and the 
pathologic diagnosis was cystic adenoma. The patient returned on Aug. 7, 1933, complaining 
of regurgitation immediately after eating. A gastrointestinal x-ray study revealed no ab- 
normalities of the esophagus, stomach, or duodenum. The appendix, however, was found to be 
tender, and after forty-eight hours was visualized by the roentgenologist, who considered it to 
be diseased. The basal metabolic rate checked on Oct. 30, 1933, was +10 per cent, and shortly 
afterward an appendectomy was performed. Two years later the patient was still regurgitating 
her food and complaining of palpitation when nervous. 

A review of these tracings demonstrates a respiratory pattern of irregular 
breathing and deep sighs. The usual spirometer tracing does not have these 
irregularities. It is of particular interest to follow the two graphs of Case 3. 
The first tracing shows evident lack of balance of the respiratory mechanism and 
reflects the high degree of anxiety due to the patient’s emotional reaction to her 
moderate physical disability. The second tracing, taken three months later, still 
shows sighing respiration, but as indicated by her subsequent improvement, this 
is less extreme than it was. 

It is profitable to inspect the actual tracing rather than accept only the 
calculated rate of metabolism. A bizarre pattern suggests the possibility of an 
environmental or psychogenic component in the patient’s reaction. The evalua- 
tion of this too frequently neglected factor will in turn give a more exact insight 
into the patient ’s disease. 
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LABORATORY METHODS 


THE VALUE OP THE BLOOD XANTHOPROTEIN REACTION 
IN DIAGNOSIS AND PROGNOSIS* 


Wii iiiAM Bhooks Stlln Pii D , M D , CmcAao, Ii l 


INTttODLCTIOV 

IN THE search loi a simpJe and leliable te*?! which would enable the clinician 
* to determine oi exclude quiekh icnal iiisiifficieuty as cause of coma, it was 
suggested to me bj Jaffc to tn tlie \antliopiotein leactioii which Beeher had 
found to be highly satisfactory 

The role of the phenols lu the \anthopiotein leaction was fii’st pointed out 
by Salkowski Moinei found that it was positive with tyiosme and trypto 
phaiie Rakestiaw (1923) lepoited fiom 17 to 3 2 mg phenols pei cubic 
centimeter in the blood of noimal individuds Theis and Benedict (1918) 
found fiom 1 9 to 8 mg of phenols in 100 c c of blood in a variety of pathologic 
conditions, while Bechei, Litznei, and Taglich (1925 aud 1926) give the noi 
inal phenol content of the blood a-s 0 04 to 012 mg pei 100 cc 

The aconiatie substances of the blood aie deiived from the oxidation of 
tnptophane, tyiosme, and phenyl alanine m the body metabolism oi in putie 
faction m the intestine Undei pathologic conditions theie is a definite in 
Cl ease of tliesc substances in the blood Renal insufiicieney, livei damage with 
changes in the deamidization function and increased pioteiii destiuctiou, 
metabolic disoiders and neoplasm with a laige amount of tissue destruction 
will ineiease the amount of phenols in the blood 

The study of the aromatic substances by the xanthoprotein leaetioii in 
the blood in normal and pathologic individuals has been carried out \eiy 
thoioughly by Bechei with his associates In 1924 he reported an ineiease 
of the aromatic substances, an ether soluble gioup conipiismg phenols, ciesols, 
aromatic oxy acids, aud indoxyl, and another nouether soluble gioup contain 
mg the ammo acids, tyiosine-phenyl alanme and tryptophane occuning in 
renal insufficiency Othei conditions, hvei damage, cardiac decompensation, 
infections, ileus, pernicious anemia, and cada-vei blood ga^e an incieased 
xauthopiotem reaction 

The intensity of the reaction was measured by corapaiiiig it with a stand 
aid aqueous solution of 0 03874 pei cent potassium dichromate in an Auten 
iieth colorimeter 

iifoie aecuiate methods weie devised to deternuiie quantitatively the 
amount of phenol piesent Bechei, Litznei, and Taglich (1926) reported a 
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Table I 

Blood Studies and X-kay Findings op 30 Inpants and Children Sdpperinq From 
Uncomplicated and Complicated Eickets 


AGE I HB* % I R.B.C. |X-HAY FINDINGS [ CA | P | REMAKES 


Uncomplicated Bickets (Active) 


18 

mo. 

73 

5,000,000 


- 

- 


16 

mo. 

15 

1,000,000 

Moderate 

9.1 

3.1 


21 

mo. 

85 

6,210,000 

Severe 

7.8 

5.68 


18 

mo. 

71 

1,990,000 

Severe 

13.7 

2.6 


11 

mo. 

55 

4,270,000 

Healing 

- 

- 


12 

mo. 

55 

4,610,000 

Severe 

7.8 

- 


6 

mo. 

72 

3,800,000 

Moderate 


- 


22 

mo. 

69 

1,000,000 

Severe fracture 

- 

- 


10 

mo. 

52 

1,650,000 

Severe 

9.5 

7.0 


30 

mo. 

91 

1,900,000 

Moderate 

12.7 

4.63 


25 

mo. 

85 

5,120,000 

Moderate 


- 


21 

mo. 

50 

1,300,000 

Moderate 

_ 

- 


21 

mo. 

75 

4,630,000 

Moderate 

12.3 

3.87 


36 

mo. 

65 

1,800,000 

Severe 

7.18 

KSlil 


21 

mo. 

78 

4,500,000 

Severe 

9.31 

3.55 


19 

mo. 

75 

1,800,000 

Moderate 

10.6 

3.S 


19 

mo. 

65 

4,300,000 

Moderate 

- 

- 


11 

mo. 

65 

1,410,000 

Mild 

11.7 

5.5 


11 

mo. 

50 

4,160,000 

Severe 

9.3 

2.9 


Complicated Bickets (Active) 

7i mo. 

55 

W il ili i 1 !■ 

Early mild 

- 

- 

Poor diet 

7i mo. 

59 

K • f[l M ll 

Mild 

- 

- 

Cleft palate, diet poor 

8 

mo. 

60 

K 1 M * 1 

Severe 

- 

- 

Spasmophilia 

8 

mo. 

■12 

K i E 1 1 

Severe 

- 

- 

Upper respiratory infection 








and otitis media 

12 

mo. 

18 

MKkiiAiijliH 

Severe 

- 

- 

Poor diet. Nutritional anemia 

17 

mo. 

35 


Moderate 

- 

_ 

Poor diet 

12 

mo. 

55 


Healing 

- 

- 

Acute suppurative cervical 








adenitis 

12 

mo. 

70 


Mild 

- 


Cleft palate 

9 

mo. 

50 


Severe 

7.71 

- 

Spasmophilia-upoer resp. infec- 








tion and otitis media 

18 

mo. 

65 

1,410,000 

Moderate 

5.59 

3.4 

Spasmophilia and upper resp. 








infection 

30 

mo. 

70 


Moderate 

- 

- 

Cretinism 


•Hemoglobin readings by Tallquist Method. 


One group consisting of 15 one-day-old cliicks was placed on a basal ration rec- 
ommended by Hart, Kline and Keenan® which consists of ; 


Yellow corn 

59 part.s 

inieat middlings 

25 parts 

Crude casein 

12 parts 

Ca carbonate 

1 part 

Ca phosphate 

1 part 

Dried yeast (A. B.) 

1 part 

Sodium chloride 

1 part 


Chicks fed on this ration developed severe rickets in three to four weeks. 
The control group of 15 one-day-old chicks was placed on the same ration sup- 
plemented with 1 per cent of cod liver oil. Hemoglobin determinations, using a 
modification of the Neweomber method recommended by Schultze and Elvehjem," 
were made at weekly intervals beginning in the second week. The average re- 
sults in grams of hemoglobin per 100 e.e. of blood are shown in Table II. It will 
be noted that the greatest difference in hemoglobin occurred in the fifth week, at 











STLLV JU OOD \VMnOPROTEl\ REVCIIOV 


S27 


-* Add j i. c of iO per \.ent aqmous solutiou of triihloracctic acid to 5 t c of tliu plasma, 
“cruiu, or bodj lluid Mix thoroughly and allow to stand for ton ounute^? Filter 

\ Vdd Oo te of conceiitritcd iiitn** ici I to 3 t c ot clear liltrate ohtuned from 
I’rotedurt 2 

4 He it to boiling for ouc half minuro J»ott In ca'^ts tint are mirheilly positive, a 
jellowi-'h color is obtained at this point m tiu pioccdurt 

5 Allow to cool ind thou idd 1 i « c of a per cent iqucous solution of sodium h} 
droxidt* 

0 The reietion n bt>t ivimim 1 in dmci di\li{;ht V ponituo test gi\es a golden 
jellow color 

Intestj^Mtois Iiate lonipiud the \jiitiiopiotoni iidction ttitli staiulaids 
to dcteimiiie ibfteient iiiteiiMtii s of the test Becliei (1924) used a 0 03874 
pel cent aqueous solution ot potassmm duhioiiiate in an AuteiuietJi coloiimetei 

Difteient dilutions of tlie potassium diduoinate solution ueie placed iii 
■\Vasseiinann tubes The undiluted solution uas called 1, a 90 pei cent ‘Solution 
uas called 2, and so on to a 10 pei cent solution uliicli uas labeled 10 The 
xauthoproteiii leaction to be ^mi/ed uas plated iii a siniilai Wasseiinami 
tube and coinpaied uith tlie diOeient ddutions of the standaul 

I\Ian\ of tbc \anthopiotein t eat t ions fra\o a toloi of a iiiiich ^gieatei m- 
teJlSlt^ than tlie fetandaid 1 This is the usual case in luemia and inaiked 
lenal lusufficieuci 

Ohscnalioni — I’he data fot this stud' tame fiom patients in the "aids 
of the Cook Count' Hospitd oi lioin deceased patients c'camnied ui the 
Depaitmeiit of I’atlioloj:' of the saint hospital A total of 210 eases 'veie 
studied and "eie classified as follows 


TOT'L CASES 

3 Cu‘‘ts idiiiitltd m coma 2b 

2 Ci^'CS "ith MntlioiMOleiD rtiorion ot 1 oi Htjon^ti 33 

7 Cases giving a santfioprotcm leaotion from 2 to 30 08 

The> "ere furthei sulxhtided on tlit bi^is of surtiv il and the 
urea mtroKi-n hriding*! 

\ High urc i nitrogen and died 8 

B low urt i nitrogen and died IG 

C High uiei nitrogen md survatd 5 

V Low urea nitrogen ind nunitcil ’’0 

Total eaM.s <>8 

4 excluding chrome nephritis in I toiiia without blood 57 
clitmistr^ determin itions 

5 Cases from winch blood was obf lined at autopsy "5 

0 Cases from which blood ind other bod> fluids were ob 1^ 

tuned it the postmortem cximmation 

Total cases 210 


Coma Cases — THCiiti si\ cas.es of patients admitted in coma oi stiipoious 
states aie listed in Table I In a fen eases indieaii deteiminations neie made 
Foui patients gase positne leactioiis to the 'tantliopiotein test Blood ehein 
istry was deteimiiied in tliiee of tlie patients, and in all these patients theie 
was a maiked elecation of uiea nitiogeii The indicau test, although obtained 
in all foul cases, nas delated to a iiiemic level in onij tno cases (9 and 18) 
All the patients died in one to ten dajs nith uiemia. 
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and that portion used for the determination of total iron dried in a 100° oven 
for twenty-four hours. The available iron ivas determined by the bipyridine 
method of Kohler, Elvehjem and Hart.® The total iron was determined by the 
thiocyanate method, or the bipyridine method for total iron recommended by 
Lintzel.® The results for the normal and rachitic groups are recorded in Table 
III. 

Prom the results obtained, by the methods used in this experiment, it is ap- 
parent that we have been unable to show a reduction of the blood liemoglobin 
in the rachitic chick, or demonstrate a significant difference in tlie total and 
available iron content of the normal and rachitic chick livers. 

In order to demonstrate, if possible, a relationship between the absorption 
and storage of iron and the disturbance of calcium and pho,sphorus metabolism 
in the rachitic chick, the following experiment was performed. One group of 
twenty-one-day-old white leghorn chicks was placed on the rachitogenic ration 
described above. Another group of twenty-one-day-old chicks was placed on 
this basal ration supplemented with 1 per cent of cod liver oil. Hemoglobin 
readings were made in the sixth week and average readings for the twenty chicks 
in each group were 9.59 gm. per 100 e.c. for the normal controls and 8.82 gm. 
per 100 c.c. for the rachitic chicks. At the age of six weeks, when a severe degree 
of rickets had developed in the chicks on the basal ration, five cliicks from each 
group were killed and tiie livers analyzed for their total and available iron con- 
tent. The remaining chicks of both groups were then given tlie basal rations 
supplemented with 0.1 per cent of iron in the form of ferric sulphate. At the 
end of three days, seven days, and fourteen days, five chicks from each group 
were killed and the livers analyzed for their total iron content. The results of 
this experiment are recorded in Table IV. The available iron was not done on 


t.\bi.f. IV 
( 

Tub Effect ox the Iron Coxtent of Rachitic Axn Nouhal Chick 
Livers Propuced by Feeding Iron 


AGE "WHEN 

KILLED 1 

GROUPS 1 

■VVERAGE HB IN 
GRAJIS/100 C.C. 
(20 CHICKS) 

AVERAGE TOTAL 
IRON (liver) 
MG./GM. 

DRY LIVER 

AVERAGE AVAILABLE 
IROK (LIVER) 

mg./gm. 
fresh liver 

mg./gm. 

1 DRY LIVER 

Six weeks 

Normal 

9.59 

0.332 


0.12 

Ho iron 

Racliitic 

8.82 

0.33-1 


0.152 

Six weeks and 3 days 

Normal 


0.30 



0.1% added iron for 






3 days 

Rachitic 


0.12 



Seven weeks 1 

Normal j 


0.36 



0.1% added iron for 7 j 






days 1 

Raeliitic i 


0.391 1 



Eiglit weeks 



0.17 



0.1% added iron for 

HHH 



i 


11 days 



0.198 




the groups killed after the age of six weelis, because it was felt that the total 
iron content of the livers gave us enough information about the absorption and 
storage of the added iron. It will be noted from a study of Table IV that the 
average total and available liver iron varied very little in the normal and 
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T\hi{ I — Oost’u 



ADMISSION 

CLINICAL 

diagnosis 

1 

1 

y 

j 2 

1 ^ 

1 S o 

1 3i 

1 UIOOD 1 

s 

8 

HNAL 

DIAGNOSIS 

1 

1 ^ 

< 

1 A 

1 

1 : 

) ^ 
z 

2 

I§L- 
1 W a 

1 :: 7 

19. 

W-59-JI 

Uremia anti 
nephro- 
1 sclcfosis 


9 

1 


35 

2 3 

1 

Died 

Hemiplegia en- 
cephalomalacia 

20. 

C-31-M 

Epileptiform 

seizures 

Com 1 . 

b 

- 

1 


Itclea'icd 

Epilepsy 

21. 

\V-15-M 

Subacute 

bacterial 

cuilocarditis 

Coma 

' 

0 05 


" 1 

Died 

Cerebral liemor- 
rliago 


Acute alcohol- 
ism 1 

Coma 

7 



" 

Dis 

cinrged 

Alcoholic coma 

23. ! 

W-jO-M 

Malignant 

endocarditis 

Coma 



2S : 

20 

Died 

Postmortem 
malignant endo 
carditis 

24. 

C-55-M 

UroachopneU' ' 

monia 

boimslupoTOut 

' 

- 1 

lb 

*■ 

Dia- 

cliarged 

liroacho- 

pneumoma 


Epilopay 

Convulsions 

9 

- 

- 

• 


Epilepsy, trau- 
matic 

20. 


Irrational 

S 


*■ 

" 

1 Died 

Acute alcoholiam 


Of the remaining 23 patients, 7 n covered and weie discharged. The 
:tant]ioprotein reactioics ivere low The other 17 patients died, none of renal 
insufSciency, although upon admission 7 weie diagnosed as such. The urea 
nitrogen was eievated in 8 patients. The xanthoprotein reaction ranged from 
3 to 10. 

The results eonilrni the findings of other investigators. All patients who 
presented a xanthoprotein vaiue of I died of renal insufficiency. No definite 
conclusions can he established as to the diagnosis or prognosis in patients with 
lower xanthoprotein values. 

The findings, which agree with those reported by Becher (1930), show 
that the xanthoprotein reaction was more sensitive than the indican test. In 
only 2 of the 4 patients with renal insufficiency did the indican content of the 
blood approach the uremic level. 

Unfortunately permission for postmortem examination could be obtained 
in only 5 patients. 

Cases With High Xanthoprotein Values . — Table II lists 11 patients with 
renal insufficiency who survived from one to ten days after the xanthoprotein 
reaction was obtained, and all died in uremia. The urea nitrogen was deter- 
mined in 10 cases and ranged from 42.49 to 206 mg. per cent. The xanthopro- 
tein test gave values of one in all cases. 

The author concludes from these findings that a patient with a xantho- 
protein reaction of one presents a case of marked renal insiiflicieney. The 
longest period of survival in the coma group and this series of eases was ten 
days. 
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It is entirely possible that a high calcium intake or a high calcimn-phosphor- 
ns ratio may retard iron assimilation, and we are now extending our studies to 
this question. However, rickets in infants is most likely due to low calcium or 
idtamin D intake ratlier than a disturbed calcium-phosphorus balance. Ke- 
peatedly we have seen anemia in rickets fail to respond to the administration of 
cod liver oil or viosterol without additional measures. The administration of 
iron salts to rachitic infants, without supplementing the diet with cod liver oil, 
raises the hemoglobin levels satisfactorily. 

Prom the clinical evidence and the experimental results with the chick, it 
may be concluded that anemia is not a symptom of rickets but is probably sec- 
ondary, in the infant, to complicating factors such as nutritional deficiency or 
infections. In very advanced, severe I'ickets, the poor appetite for supplemen- 
tary foods and lowered resistance to infection are probably the greatest factors 
in the production of anemia. 


SUMMARY 

1. The problem of anemia in rickets is binefly reviewed from a clinical view- 
point. 

2. We have been unable to demonstrate a significant difference in the 
hemoglobin content of the blood of normal and rachitic chicles. The hemoglobin 
readings were made between the ages of two to six weeks. 

3. Analyses of the livers of normal and rachitic chicks revealed no signifi- 
cant difference in the total and available iron content. 

4. In the rachitic chick, the abnormal calcium and phosphorus metabolism 
had no effect on the absorption and storage of iron so far as could be demon- 
strated by the methods used in our experiments. 

The authors wish to express their appreciation for tlie suggestions and encouragement 
of Dr. 0. A. Elvehjem of tlie Department of Agricnltural Chemistry and Dr. J. E. Qonce, Jr., 
of the Department of Pediatrics. 
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UretUKi m coma 

Com i 

lino ‘»5 

' 1 

9 

U.15 

5 

Coiouary throm 
bosis 

C-lOo-M 

Pro'ttatic Inper- 
troiihy 

1 

bL'uilo 

JO 

t 1 

1 

j 4 0 

1 

S 

J 0 

23 

Probtatic hyper 
trophy; alkaline 
cystitis 

3, 

\V-i.2-P 

Hypertension 

Ureuii.i. 

Somisiupor 

ous 

1 4S 

1 ! 

2 s 

^ Jo. 

9 

0 05 

1 

Po-tinortem — Hod. 
ccc. hypertrophy 
of heart 

4. 

C-38-F ! 

CJir. nJor])JiKiii>nj I 
.\sthma 

1 ' 

1 

4 

1.5 

34 

Postmortem — Goal, 
amyloidosis (chr. 

1 morphmiMn) 

■\V-US-M 

By plulmc 
viortitis 

Dccom j {/7/U I 

pen-ate*! l i 211 

41 1 2f,l 

J/ 15/34 
S 

1 


Malignant eudo 
carditis 

0. 

W-33-M 

ICUr. gloiiicrulo 

1 nephritis; 

, urcnii.i 

COJUA 1 

1 1 
1 
1 

40 

0 

1 - 

1 10 

Postmortem — Chr. 
glomerulonephritis 
and broncUopueu 
moum 

7. 

C-07-M 

Hyiicrtcnsiou 
uitU arteno 
^cl^•ros^9 


11/0/3 n 
115 1 100 

11/4/33 

4 

1.0 

23 

Arteriosclerosis 

8. 

C-3’-P 

CUr. glomcrulo 
nephritU 


12/0/13 
110 1 - I 

12/12/33 

4 

n 

Hi 

iiiteSil 


Thiee of t!ie eases neie diagnosed as ciuonic glomerulonephritis at the 
jiostniortem exaiiiiiiation. Tlie blood ehemistjy and the xanthoproteiii reac- 
tions uere perfoimed some time before death, A check on the xanthoprotein 
leaetion at a later date would ha\e been very desirable. 

Ill two patients listed in Table III and in 9 patients listed in Table IV, 
the xanthoprotein reaction was performed shortly befoie death. The patients 
died of conditions other tlian renal involvements, and all had low xanthopro- 
tein values. In the other cases too much time elapsed between the test and 
deatli to make conclusions of any value. 

Table V lists 5 cases of patients, all with elevated blood urea nitrogen, 
who either left the hospital by discharge or lelease. 

The 39 cases listed in Table VI pieseiit a wide range of diagnoses. The 
blood nitrogenous substances were not increased; the xanthoprotein reaction 
ranged from a value of -i to 10, most of the values being in the group between 
5 and 10 All the patients left the hospital improved. 

Of iiiteiest is one case, Case 30, diagnosed as acute glomerulonephiitis 
with a* low xaiithopioteiii value of 8. This finding confirms Becher (1925) and 
other investigators who reported little or no iiiciease of aromatic substances 
in acute nephritis. 
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colorimetric procedure, utilizing the Milloii reaction and a comparing solution 
of phenol cresol. They determined free and bound phenols and found values 
up to 3.0 mg. per cent in ditferent pathologic conditions. Kammer (1933) 
determined the phenol content b}’ using a tyrosine solution as a standard in a 
colorimeter and found values up to 5.55 mg. per cent. 

However. Becher (1924) pointed out that it was not neeessaiy to gauge 
the strength of the reaction to determine the presence of renal insufficiency. 
A definiteh' positive reaction gave a .strong golden color which ivas unmistak- 
able and could be easih' recognized. 

Becher and Koch (1925) pointed out that uremia was less dependent on 
the retention of nitrogenous products, that phenol poisoning resembled true 
uremia and that the aromatic substances played an important role in the 
pathogenesis of uremia. 

Becher (1925) found a slight or no increase of the phenols in the blood 
of patients with acute nephritis, altliough there may be a considerable inei’ease 
in the urea and uric acid. Granular atrophy of the kidney produced a definite 
increase of the phenols, while true uremia presented the highest increase. 

The value of the test for prognosis and as an aid in differential diagnosis 
e.specially in comatose conditions was emphasized bj' Boeminghaus (1926), 
Tonietti (1929), Scherk (1927), Hoeseh (1931), Zamyslowa (1931), and others. 

A large literature has evolved from the work of Kammer, Widenhorn, 
Gromer. Goldman and Burniewiez, luoue, Rathery and Waitz, Tschilow, Mellj', 
and l\’’uhrman. who have found high values of the xanthoprotein reaction in 
uremia, chronic nephritis, arteriosclerotic kidney, with elevated values in 
creosote poisoning, enteritis, volvulus of intestines, thyrotoxicosis, cardiac de- 
compensation, liver cirrhosis and atroph.y, pneumonia, diabetes mellitus, car- 
cinoma, brain tumor, pernicious anemia, lung involvements, blood dyserasias, 
agonal states, cadavers, and after large doses of salicylates. Low values were 
found in acute nephritis. 

Of special interest is the question as to what effect phenol poisoning has 
on the blood xanthoprotein reaction. Smitli (1933) reported a study of 
phenols in rabbits. He found approximatelj’ 0.5 mg. per cent of phenols in 
different tissues of the normal animal. Free phenols, ranging from 7 to 26 mg. 
per cent, were found in various tissues of animals after the administration of 
lethal doses of phenol and orthocresol. Becher, Litzner and Taglieh (1926) 
found 1.4 per cent mg. free and 2.1 mg. per cent bound phenol in a case of 
severe Ij^sol poisoning. Incidentally, this was the highest value obtained in 
a study of phenols in a varietj' of conditions. Goldman and Burniewiez (1928) 
studied a ease of creosote poisoning and obtained a blood xanthoprotein reac- 
tion of 45 per cent. Such findings make it necessary to include poisonings 
from various phenol compounds with conditions giving a strong blood xantho- 
protein reaction. 

Technic of the Xanthoprotein Reaction . — 

The xanthoprotein reaction was performed as described by Beclier (1924). 

1. tVhole blood, plasma, serum, body fluids, i.e., pericardial, pleural or peritoneal, or 
cerebrospinal fluid may be used. It is wise in the case of whole blood to .secure 10 c.c. and 
centrifuge. 
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S\'pliihtit, hcnrl 1 
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Discharged 
45 dajs 

Coronary throm 
hosis 

Hemiplegia 

- \V-54-M 

Imptmhng uremu 

i n 

( o 

3 b 


Discharged 
15 da>s 

Chrome glomerulo 
nephritis 

3 51-i 

Generalized 

‘irterio'sclerosis 

Uunditioi 

1 Itur 

,ni 

J5 

3 

Released 

1 day 

Uremia with 
chronic nephritis 

•1 

TIjj rotoxico^ii^ 


1 - 



Released 

7 da>s 

Thjrotoxicosx3 

5 W-32 M 

iSeidirotic •^jn 
drome 


1 

1=1 

7 

Discharged 

2 doj9 

Chrome glomerulo 
nephritis 


ogy lu 2 casos, and 1 caso ot siiba<.ut( bacteiial endocaiditis, ceiebial 
hemoribage, suppuiatuo leptoiiioi and caromoma of the paiicieas 

Tho \authopi oteiii obt nned fioiii tlie 2 cases of li\er cirrliosis 

and the 1 case of caicinoina of tln^ pniioieas witli inetastases agiee with 
the findings of otliei iiivestigitois Tm Inlow (l‘)29) lepoited high \alues in 
different tjpes of li^ei diseases (19?!) found ele^ ated \autliopiotem 

values in cases of li\oi eiiiliosis KUti ti'ei atioplu ]nei aud bile duct cai 
Qiuoma, and sevete cholangitis lie belH\ed tint finding of a high santho 
piotem reaction, a lelatuelj *o\\ nonpiotem lutiogen and uiea, along with a 
negatne indican, could be used diagnostically to lule out lenal disease, espe 
cially in comatose conditions 

The anatomic diagnosis showed lenal pathologj in t othei cases, uith 
xanthopioteiii reactions ranging fiom 2 to 9 

The remaimng Id cases showed xaiithopiotcni values from 3 to 10 
"Wuhrmau (1935) studied the iiouinotem nitrogen and the xanthoprotem 
reaction in living, agonal, and postmoitem states and found an increase of 
these values in the agonal and postmoitem states Tins noik casts doubt on 
the validity of lesults, such as the ones obtained in this series of postmoitem 


Xanthopi otein Reactwn Compared m the Blood and Body rtiiids In 13 
postmortem cases listed in Table Vni. the saiithopiotem leaotion was pei- 
formed on the heait blood, and on the peiicaidial fluid, on 2 cases of peritoneal 
fluid, and on two cases of plenial fluid Chemical detei-mn.ations weie oh 
tamed on the pericardial fluid of 7 cases 

It IS interesting to note that in 6 cases the same values for the va.itho 
protein reaction were obtained in the blood and pericardial fluid, win e m Case 
5 the same value was obtained m the blood, peiitoneal and pericaidial fluids 
In some of the otlier cases tlieie was a close agi cement between the different 
values Bechei (1924) likewise found a coiiespondmg increase in the xantho 
protein reaction of blood aud body fluids 
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Table I 
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FINAL 

DIAGNOSIS 
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1 
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1. 

C-70-M 

Hypertensive 
heart disease 


1 





Hypertensive 
heart disease 

2, 

W-76-M 

Organic heart 
disease and 
exposure 

Semicomatose 

1 


15 


[Died 

Cerebral accident 

■HQIIIHl 

Uremia 

Coma 

10 


18 


Died 

Postmortem ecc. 
hypt. of heart 

4. 

C-oO-M 

Chr. nephritis 
witli uremia 

Coma 

8 

1 

i 


8 


Died 

Postmortem mod. 
eccentric hyper- 
trophy of heart 


Syphilitic 

thrombosis 

Stuporous 

ApUasie 

■ 

1 

15 

■ 

iiBB 


6. 

W-7-M 

Hypertension 
with cerebral ] 
accident ] 


1 


15 


Died 1 

J 1 

1 ; 

Cerebral hemor- 
rhage 

09 

Hypertension 
and nephro- 
sclerosis 

Irrational 
Unable to 
speak 

5 


1 24 

i 

1.8 

Died 1 

Syphilitic cerebral 
thrombosis 

8. 

C-37-F 

Uremia, Vin- 
cent’s angina 

Coma 

5 

1.0 

80 

6.6 

i 

Died 

1 

Acute tonsillitis 
also marked 
dehydration 

■■H 

Uremia 

Semistuporous 

1 

4.0 



Died 

1 

Uremia, lived 1 
day 

10. 

C-oo-F 

G. I, Malig- 
nancy, uremia 

Responded very 
poorly 

1 

■ 

73 

I 6.(3 

1 

Died 

Clir. nephritis 
Uremia, lived 10 
days 

11. 

C-54-F 

Hypertensive 
heart disease 

Coma 

1 

1 

1 

2.0 

126 

19.0 

1 

1 

Died 

Postmortem Ca. 
of cervix with 
obstruction of 
ureters with 
uremia. Lived 3 
days 

12. 

c-eo-Ai 

Diabetic coma 

Semiconscious 
and irrational 

3 


29 

2.0 

Died 

Diabetic coma 

13. 

W-68-M 

Generalized 

arterio- 

sclerosis 

Irrational 

7 

1 

18 

■ 

m 

Dis- 

charged 

Coronary sclerosis 

14. 

W-35-3J; 

Alcoholic coma 

Coma 

7 


13 


Dis- 

charged 

Alcoholism with 
coma 

15. 

C'64-il 

Uremia 

Coma 

9 

0.15 

100 

9.5 

Died 

Coronary throm- 
bosis 

16. 

c-iod-jj; 

Hypertropliied 

prostate 

Senile 

8 

2.00 

55 , 

4.0 

Died 

Prostatic hyper- 
trophy and alka- 
line cystitis 

17. 

W-62-F 

Hypertension 

uremia 

Semistuporous 

9 

0.05 

48 

2.8 

Died 

Postmortem mod. 
oec. hypt. of 
heart 

18. 

C-o3-l£ 

Carcinoma of 
prostate 

Disoriented 

1 

3.0 



Died 

Ca. of prostate 
and arterio- 
sclerosis with 
uremia. Lived 4 
days 
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oO) 

1 1 

Cunnonu of prostate 
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1 7 
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05 
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48 M 
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1 1 > 

7« 
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n 

J44 

1\ 50 M 

102 1 

7 0 

1 ‘ 1 


■>1 

Chionic filonicrulonc-pliiitis 

14 

117 

\\-47-M 

41 1 

2 0 


1 0 ) 1 
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Subitutc, to cbronip 
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13 

3S0 

\\-J9 M 
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14 
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C-38 M 
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of heart 
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the uieteral openings 
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Tabll II 


High Xanthoi'roteih Eeactioys — Patients Hied 
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55 to 
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&- 
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final 

DIAGNOSIS 

■<; 

W 

P 2 

gH 

O 

<j 

i§ 

1- 

C-f!0-AI 

Carcinoma of 
prostate 

Developed pen 
cardial fric 
tion rub 

10(5 

8.0 

1 

2.0 

5 

Postmortem — ^Adeno- 
carcinoma of pro- 
state vvitli obstruc- 
tion of urinary blad- 
der and uremia 

O 

\V-47-M 

Chronic nephritis 

Dei el oped 
comatose state 

105 

S.o 

1 


Vi 

Chronic nephritis 
with uremia 


ArteiiOHclerosis; 

hypertension 


20G 



8.4 

1 

3.0 

■ 

Postmortem — Malig- 
nant nephiosclerosis 
with uremia 

■1. 

\V-43-AI 

Asthmatic bron- 
chitis, nepliri- 
tm, pre-uremia 

Developed con 
vulsive state. 
Spinal Wass. 
4-t 

so 

10.0 

1 

1.0 

5 

j^yplnhtic meningitis; 
uremia 

5. 

C-32-P 

Chrome nephii- 
tis with hyper- 
tension 


(35 

1 

1 

7.1 

2 

Postmortem — Malig- 
nant nepliroselerosis. 
Fibrinous peri- 
carditis vvitli uremia 

0. 

C-45-]M 

Hypertensne 
heart disease 

Decompensated 

191 

14.0 

1 

1 

1 

Postmortem — Ecc. 
hypei trophy of 
iieart. Arterio 
sclerotic kidneys 
with uremia 

7. 

C-35-H 

Hypertensive 
heart disease 

Decompensated. 
Pericardial 
friction rub 

■ 

mm 

1 

2.9 

4 

Postinoi teni — Cliromc 
nephiitis with 
uremia 

mmmm 

Uremia, hemi- 
plegia 

Semistuporous 


10.0 

1 

4.0 

1 

Uremia 

9. 

C-55-P 

Gastiointestinal 

malignancy; 

uremia 

Stuporoui> 

73 

c.o 

1 

■ 

10 

Cliionio nephritis 
with uremia 

10. 

C-54-P 

Hypertension 
and liyperten 
sive heart dis 
ease 

Coma 

120 


1 

2.0 

■ 

Postmortem — Ca. of 
cervix vvitli obstruc- 
tion to the ureters 
with uremia 

11. 

C-53-M 

Carcinoma of 
prostate 

Disoriented 


- 

1 

3.0 

1 

Ca. of prostate. 
Arteriosclerosis mth 
uiemia 


Low Xanthoprotem Reactions . — ^This group comprises 68 cases in wliieli the 
xanthoprotein reaction was below the value of one, considered low, or iiega- 
tii'^e. The results ivere not uniform ; the diagnoses were varied, and the prog- 
noses were uncertain. 

Tables III and IV list the data of 2'4 patients who died, one group wdth 
a high urea nitrogen value and another group with low values. The xantlio- 
protein values ranged betw'een 3 and 9. Two patients showed an indican 
value of 2.0 mg. per cent just below- the uremic level. 
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uiemia All the cases m tins miks with a x^nthoplotelu leactioii of one oi 
btiougei ucie diagnosed as casis ot lenil iiisuiliciency, and died Pol piac- 
tveaj puiposes anj xanthopiotein itadmn of i daik ^eUo^v, golden eoloi may 
be consideied positne oi cqui\ lUnt to the ■values cxpiessed as one in tins uoik 
Aecouling to tlie noilv of Rose uul Alvnig the \anthopioteni leaction ^\itU a 
vaUio of one is equivalent to a tvrosnu content of the blood of 7 2 mg pei 
cent and a kidnej function ol 10 pti cent ot uoimal JIanj of the xantlio- 
piotein loactions v\ith a positive v ilue aie more intense than the 0 03874 pei 
cent potasbinni dichiomate solution Heime, a phenol ooncentiation equivalent 
to a t^iosme concentration ot 7 2 mg pci cent oi higliei must be consideied 
nlien evaluating the xanthopiotein leaction of one 

Tile authoi eonclndcs tint the leil significance of the xantlioproteni reac- 
tion IS in the mfoinmtion obt mud tioni i positive value of one or stiongei 
Xantliopiotem ^elctlon^ if less mteusiU than one vveie found haid to 
evaluate Values fiom 2 to *) neu lound in a gieat vaiietj of patients, some 
ot whom lived, and some of uhom died llowcvoi, m geneial, the patients 
with values between 5 iiul 10 inipioved lived and weie dischaiged 

As has hecMi pointed out b\ othei investigators, no corielation was found 
between the aiomatic and mtiogenous pioducts in the blood 

The findings — that, in genei d tlu tiuhean and the xauthopiotem leac- 
tions paiallel each othei. but m some cases the mdicaii may be low and the 
xauthopiotem high — confiuu the lesults obtained bj Beehei 

The authoi concludes that the xauthopiotem leaction is moie sensitive 
than the indiean test m the diagnosis and prognosis of renal insufficiencj 

The xauthopiotem leaction of one pioved to be 78 5 pei cent coiiect in 
the diagnosis of inaiked lenal insufiiciencv and livei disease m the postmoitem 
cases 

A general coiielation was obseived between the xauthopiotem leaction m 
the blood, the pleuial, peiicaidial, and peiitoueal fluids, indicating that a 
sirailai iiiciease of aromatic substances was lound m the bodj fluids when they 
vveie augmented m the blood 

The xauthopiotem leactioii commends itself in that it is easily, lapidly, 
and accurately performed with a definite aid to diagnosis and piognosis 
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1. 

W-59-yt 


Acutely ill 

21 


7 


13 

Coronary sclerosis 
and hypostatic pneu- 
monia 

2 

AV-7o’-yi 

Arteriosclerosis 


18 


6 

- 

7 

Arteriosclerosis with 
diabetic gangrene 


Arteriosclerosis 

Acutely ill 

26 

1.8 

7 


27 

Arteriosclerotic heart 
disease 

4. 

C-59-iI 

Pulmonary tubercu- 
losis 


10 




5 

Bronchiectasis and 
lung abscess 

5. 

W-oO-lI 

Malignant endo- 
carditis 

Acutely ill 

28 


H 

“ 

1 

Postmortem — Malig- 
nant endocarditis 

6. 

AV-G8-1I 

Carbuncle, arterio- 
sclerosis, diabetes 


IS 


6 


51 

Carbuncle of shoulder 
and diabetes 

7. 

w-es-M 

Carcinoma of 
stomach and 
coronary sclerosis 


23 

1.7 

■ 


13 

Organic heart disease 

s. 

■W-67-M 

Prostatio hyper- 
trophy 


37 

2.3 

6 


4 

Prostatic hypertrophy 
and organic heart 
disease 

9. 

AV-36-M 

Malignant nephro- 
sclerosis 


32 

2.0 

7 

0.05 

13 

P ostmortem — Chr. 
glomerulonephritis 

10. 

AV-69-M 

Malignancy or 
cirrhosis 

Acutely ill 


— 

8 


34 

Carcinoma of stomach 

11. 

■W-57-M 

Prostatic hj’per- 
trophy 


16 


3 

0.05 


Prostatic hypertrophy 

12. 

C-30-iI 

Acute rheumatic 
arthritis 


11 


3 


85 

Postmortem — Psoas 
abscess, tuberculous 
caries lumbar verte- 
brae 

13. 

C-49-M 

Coronary disease 

Decom- 

pensated 

31 

2.1 

7 

- 

8 

Senility 

14. 

C-70-ir 

Aortitis 

Decom- 

pensated 

19 


9 


6 

Hypertensive heart 
disease with aortitis. 
Bronchopneumonia 

15. 

•W-62-ir 

Carcinoma of 
tliyroid 

Acutely ill 

20 


7 


4 

Carcinoma of lung 

16. 

W-54-iI 

Hypertensire heart 
disease 

Congestive 

failure 

15 


8 


1 



Boutine Cases . — The blood from 57 routine cases of patients, with the 
exception of comas and nephrities, was obtained at the time of admission for 
study of the aromatic substances. All the xanthoprotein values were low, 
ranging from i to 10. 

Postmortem Cases . — The xanthoprotein reaction was performed on the 
heart blood of 35 eases at postmortem. The test gave a value of 1 in 14 eases. 
The anatomic diagnosis revealed kidney involvement in 8 cases, liver pathol- 

































































AN inexpensive: li’nurti s t\pe autopsy table* 

Gfokgi H EYTT^nI\^ Ml) \nd S\i T IlmiNoi n, :Mv\\ie\v, Pa 

R ECLNTL\ it became lunssaix to uplace an outmoded autopsy table at this 
uistitutiou Because of tlu oMuhitint piiccs asked b) siipplj liouses foi 
tables olfenii^ any coiiM‘nioiK*< s lH\on(l tliost inhcicnt m a diainable stationary 
slate or metal slab, Hcouisi was ha«l to the Iiteiatuie, uith the thought of con- 
stiuctmg d table fioni publislud plms \ttti some delibeiation, the table de 
signed b> Foibus^ was taKiii as a modil and using saUaged inateiials foi the 
mo**! pait, a table was built h\ the nnnit<uaiuc dcpaitinent ot this institiitiou 
• The table, wlucli lias now bem in n-'C Joi se\cia) months, has heen inoie than 
satisfaetoiy In mgw of its low cost without saeniice of coiuenitiice, we thought 
It woith while to piililish tomphli pliiis and specifications ot oiu model Oui 
plans picsent no gicat dtpaituics fiom the gcnoial design of the original, hut 
do piovide for manj substUutums of mitenal In winch sizable economies weic 
effected without loss of utiliti The fhangis we ha\e made ma\ be appieciated 
by compaung oui specifications with the speeifications contained m Forbus’ 
article Labor and matciial costs au given as of 193G Although piactically 
all of the matoiials winch wc utili/<.d w<.ie salvaged, costs given hcic are foi 
i\Q\Y materials Plans and a pUotogiapli aie mcluded winch coi\ve> an adct\nato 
impiession both of tlie details of constiuction and tlie finished appeainnco 

SPFCiriCVl IONS 

Table 2’op— Tlie top consists of seven pieces of Iiglit giay niaible, % of an 
inch thick, set with wateipioot ennent in an .ingle non fiame 12Vs by 93% 
niches constiucted of 2 bj 2 angles % of au inch tluck Angle membeis support 
all joints tluongliout tlieii eiitiie lengths, thus making the t.ihle top vvatei tight 
The woiking suifacc is highly polished and is giaded one inch fiom the head 
of the table to a diaiii at the foot The two pieces forming tlie mam pait of the 
table top are fitted tightly inside the end and side cuibs which locl^s the curbs 
between the mam pait of tlie table and the angle non fiame as shown m Sections 
AA and BB A shelf 15 inches wide c\teiidiiig acioss the width of the table is 
sloped % of dll inch fiom the foot to the diam The edge of the shelf at the 
dram is bull nosed (see Section AA) 

Twenty-six inches fiom the inside of the head and on the left side of the 
table, an opening 8 by 12 inches is cut foi the sink The outei maigiii of the 
opening is formed by the side cmh and angle non fiamo (see Section CC) 

At the head of the table two holes aie boied foi Va watei inlet pipes 
and at the foot of the table on the ceutei line a hole is boied foi a V/^ inch 

•From the Department of Patholoej and Dcpaitinent of Maintenance of the PitUburgh 
City Home and Hospitals 

ReceUed for publication June 5, 19 
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T\bh, VI 


Low XwTHorROTtiN — Low Urev Nitrogen — Pwients Discharged 


O -3 

C ^ 

£5 < Cfl 


■ 

1 

JLOOD 

•t .5 
o S 

<5 

ilNAL 

DIAGNOSIS 

1 W-25-M 

Diabetic acidosis 

Acutely ill 

11 


7 

Acute appendicitis 

2 W-oO-M 

Carcinoiiia of stomach 


14 


5 

Caicinoma of stom.ich 

3 W-64-iI 

Cjstitis 

Acutely ill 

IS 


4 

Acute cystitis 

4. W-37-1I 

Exacerbation of clirouie 


20 


7 

Chronic nephritis 


nephritis 






5. AV-ei-M 

Leucemia 


11 


7 

Chionic lymphatic 







leucemia 

6 av-27-m; 

Toxic hepatitis Neo 


12 


8 

Arsphenaniine leaction 


arsphenaniine 






7 C-48-M 

Arteriosclerotic heart 


20 


8 

Syphilitic heart disease 

8. AV-51-iI 

Cll iXSv/ 

Meningoencephalitis 

Acutely ill 

20 


b 

Organic lieait disease 







Coronary disease 

9 AV-52-M 

Chronic nephritis 


18 


9 

Chrome nephritis 

10. AV-fal-Al 

Sacroiliac arthritis 


IS 


7 

Sacioiliac arthritis 

11 AA'-aO-il 

Functional neurosis 


18 


9 

Chrome choleej stitis 

12 AA’-29-lI 

Cholelithiasis 


12 


9 

Gallbladder disease 

13 AV-38-1I 

Peptic ulcer 


14 


b 

Chiome cholecystitis 

U C-39-1.I 

Gonorrheal arthritis 


13 


t) 

Acute aitlmtis 

15 A\-75-AI 

Arteriosclerotic heart 

Acutely ill 

20 


G 

Coronary sclerosis 


disease 






10 AV-45-AI 

Lj nipliosartoma 


10 


7 

Hodgkin’s disease 

17 AV-02-M 

Hj'pertensue heart dis 


lb 


0 

Hypertensive heart 


ease 





disease 

18. AV-31-M 

Blieuiiiatic heart disease 


15 


0 

Eheumatic heart disease 

19. AV-02-M 

Carcinoma of stomach 


9 


0 

Carcinoma of stomach 

20. C-GO-AI 

Infectious nonspecific 


14 


4 

Infectious polyarthiitis 


arthritis 


! 



and geneialized 







arteriosclerosis 

21 C-07-JI 

Generalized arterio 


25 

1 s 

7 

Hypertensive lieait 


sclerosis 





disease 

22 W-22-AI 

Exophthalmic goiter 


12 


9 

Thyrotoxicosis 

23. AA'-22-M 

Hj perthj roidisni 


11 


9 

Thyrotoxicosis 

24 AA’-53-Jl 

Diabetes niellitus 


10 


' b 

Peptic ulcer and diabetes 







mellitus 

25. AV-33-AI 

Acute articular rheuiua 


10 


7 

Rheumatic fevei 


tisni 






20. C-48-F 

Sjpliilitic aortitis 


11 


7 

Syphilitic aoititis 

27. AV-40-M 

Sciatica 


10 


5 

Sciatica 

28. AV-09-M 

Hjpertensixe heart 


20 


0 

Hypertensive lieait 


disease 

i 




disease 

29 A\’-41-r 

Hjpertensiie heart 


33 

2.4 

7 

Hypertensive lieait 


disea'.e 





disease 

30. AA-30-M 

Exacerbation Chr 


21 


8 

Acute glomeiulonephritis 


glomerulonephritis 






31. C-02-il 

Syphilitic heart disease 

Congestive 

14 


G 

Syphilitic heait disease 



failure 





32. AA'-79-SI 

Chr mj ocarditis 


17 


9 

Chr myocarditis and 







arteriosclerosis 

33 C-38-1I 

Hjpertensixe heart 

Congestive 

10 


8 

Hypertensive heart 


disease 

failure 




disease 

!4 AV-53-M 

Diabetes mellitus 


10 


7 

Diabetes mellitus Heim 


Hemiplegia 





plegia 

35 AV-41-iI 

Acute articular rheuma 


13 


7 

Acute ai tieular rlieum i 


ti«im 





tism 

30 AV-09-M: 

Arteriosclerotic lieart 


15 


b 

Aiteriosclerotic heart 


diseate 





disease 

37 \\ -55-.M 

Arteriosclerotic diabetes 


15 


10 

Coionarj thrombosis 

JS AV-OO-il 

Dx spepsia 


18 


b 

Nervous dyspepsia 

39. AV-48-11 

Nontoxic adenoma of 


9 


5 

Nontoxic adenoma of 


thxroid 





thyroid 



FKTTEimAN'-lIlDlKGER : 


INiSI'CXSIVC FORBUS TVPE AUTOPSY TABLE 8il 


slielf, and also serves as a supiiort for the angle rod of the shelf. The bottom 
frame consists of two longitudinal and three cross members. The middle cross 
member also supports the main wasU* hiu* Four rubber-tired casters are at- 
tached to the lower frame direrlly under the corner legs. 

All joints arc bolted and the holt heads in contact with the marble are 
eonntei'siink. The holts in tin* top frame were lett loose until the marble top 
was set and then tightened. Tins action a.ssures tight joints and lodes the marble 
firmly in place. All iron work, plumbing, ami the under side of the marble top 
were painted with white enamel iFor metusurements and details see the gen- 
eral plan and sections.) 

Plumbing . — Two IVg inch brass diain [lipes, one from the small sink and 
one from the screen at tlic foot of the table join at the center of the table and 



pjg. 2. — Photograph ot completed autopsy table. 


discharge over a floor drain equipped witli a removable copper baffle ring to 
prevent splash. The drain from tlie sink is controlled with a li/o inch valve 
(see Sections AA, BB, and CC). 

The water supply lines are y*y inch red copper pipe except the nickel-plated 
gooseneck supply to the sink. The main supply begins at the foot of the table 
and extends along the center line to the head of the table. At the foot of the 
table the main line has two branches which are connected with rubber hose to 
hot and cold water supplies which are valved at the floor. A single branch off 
the main line supplies both inlets to tlie sink and each inlet is valved separately. 
The side inlet to the sink is equipped with a check valve to prevent syphoning. 
The main line terminates at the head of the table in two inch bell inlets with 
fan-shaped apertures wliicli spray water over' the surface of the table. All pipes 
are secured to the under side of the top angle frame with clamps and bolts. All 
valves are turned to the outside of the table for ease of operation (see Sections 
AA, and BB). 
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Table VII — Cont’d 


POST- 

MORTEU 

NO. 

RACE 

AGE 

SEX 

PREilORTEM 1 
BLOOD 

CHEMISTRY | 

POSTMORTEM 

BLOOD 

HOURS 

DEAD 

POSTMORTEM 

DIAGNOSIS AND COMMENTS 

UREA N. 
MG. % 

CREAT- 
1 ININE 

I MG. % 

XANTH. 

iNDICAN 
MG. % 

29. 

566 

w-60-ar 

34 

1 2.2 

4 


6 

Harked eecentrio liypertropliy 





1 



1 

of heart 

30. 

594 

C-37-M 

144 

11.0 

1 

2.5 

164 

Malignant nephrosclerosis 

31. 

599 

C- 5-M 



3 

2.0 

19 

Arsenic poisoning 

32. 

59S 

C- ?-M 



4 

2.5 

12 

Heat prostration (clinically) 

33. 

600 

■W-67-M 

18 


2 

0.3 

O 

.j 

Carcinoma of prostate 









Bilateral ascending pyelo- 









nephritis 

34. 

606 

C-46-F 

9 

140.0 

1 

0.4 

18 

Chronic glomerulonephritis 

33. 

632 

C-63-JI 

33 

2.2 

7 

0.6 

14 

Glandular hypertrophy of 









prostate gland 


Table VIII 


Body Fluids 


^ 55 H 
q M 
<: ca 

ANATOMIC 

DIAGNOSIS 

BLOOD 1 

PERICARDIAL FLUID | 

HOURS 

DEAD 

§ 

X 

ii 

g d 
» s 

u 

s 

s _ ^ 

<J 

S a 

g a 

§ = 
M a 

CHLORIDES 
MO. % 

a 

a 

< 

x 

ii 

1. C-40-F 

Fibrinous peri- 

1 

2.5 

172 

9.6 

- 

- 

1 

2.5 

19 


carditis 










CO 

Hydroperi- j 

5 

0.05 

23 


133 

- 

7 

0.05 

2 


cardium 











Hypert. 1. ven- 











tricle of heart 










3. C-38-M 

Ancient myoma- 

6 






5 


15 


lacia 










4. ■W-54-M 

Suppurative lepto- 

1 






4 


54 


meningitis 










5. C-54-P 

Carcinoma of 

1 

Peritoneal fluid. 



1 


15 


cervix 


Xanth, 1 







6. C-38-F 

Malignant nephro- 

1 

Pleural fluid 

I, 



1 


16 


sclerosis 


Xanth. 4 







7. ■\V-86-M 

Encephalomalacia 

4 


31 

1 2.3 

96 

764 

6 


li 


of pons 




i 






8. C-50-P 

Carcinoma of pan- 

1 

Pleural fluid, 



3 


2 


ereas 1 


Xantli. 4 







9. W-39-M 

Periportal 

1 

Peritoneal fluid. 



1 


9 


cirrhosis of liver 


Xanth. 2 







10. W-60-M 

Eccentric hyper- 

4 


84 

5.0 

30 

660 

4 


6 


trophy heart 










11. C-37-M| 

Malig. nephro- 

1 

2.5 

233 

15.7 

78 

560 

1 

0.45 

164 


sclerosis 










12. ■\V-67-Mi 

Carcinoma of 

2 

0.3 

71 

5.0 

80 

735 

4 

0.4 

2 


prostate gland 










13. C-46-P 

Clironic glomerulo- 

1 

0.35 

168 

10.0 

36 

585 

1 

1.0 

18 


nephritis 











SUMAIARY AND CONCLUSIONS 

Evideuee is presented in this paper to confirm the findings of Becher and 
other investigators who reported very high value of the xanthoprotein reac- 
tion in eases of mai’ked renal insufficiency either in uremia or approaching 
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so as to peimit the lioo llo« ot lili I the lown mdot this iiijo tabt [iiojects 
into tlie bottle foi ibout 20 mm It low tin. lubbii stoppii The second bole 
111 the riibbei sloppei itcommoil m s i sn u,hl ,liss tube pUi^’gcd with cotton 
Its lowei cud c\tciids onlj to tiu l.c.l ot th. lowci end ot the lubbci stoppei 
After cotcliiig the iiigle tiibi witli i sm ill list tiibi the ciitiie ippiiatiis is 
steiili?ed b\ stcim tindci piissuu \ti i stniliiiitiou out pi lets 30 to 50 ec 



JTig- 1 — Bleeciwe bottle ascenibleO ready tor id lition of the cJtrated saline solution Tie 
separate snail parts are sliown at the left (/) Ctrvel Inlet tube with tip ground to fit the 
needle ( 2 ) straiisht outlet tube pi iggcd w th cotton (J) rubbei suet on tube with glass mouth 
Piece (4) rubber stopper with two 1 oles (5) needle gauge lo md {o) piotective test tube 

of steiile 5 pei cent sodium citiate in 0 9 pci cent saline m the bottle best bj 
means of a Pasteur bulb pipette A small film rubbei suction tube is attached 
to tile stiaight outlet tube and i No 15 gauge needle steulized b> boding in oil, 
IS fitted to the giouiid end of the angle inlet tube 

The donoi is placed in a leeunibcnt position and a gartei toiuiuquet* is 
applied to his uppei aim so as to cause maximum distention of tiie coins of the 
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(ItMitd, fuithti (losi-b mn^ be intiotUutd it once through the same needle aftei 
CNehangc ol sMiiiges lIo\so\ei tins 1:5 oidmuih niidesiiabloj foi tlie eJizef 
advantage of the method is due to spn ing out ot ihc doses Upon withdrawal of 
tlic needle, piessnie is tijiplud imimdiiUle to the punetiue, and wliile the arm 
lemains extended, the picssuu p id is held in plate b\ a gailei touiiiiquet lightij 
applied foi a full fi\e minutes Iht Mine miii ma^ be used again aftei an houi 
or so Bj using the aims alt» unteh out m i\ gi\c the desiicd imount of blood 
ill se\eial injoetions at intenaK ot ihiitv miiiults or moie, as eomenient, with 
out iJsK of too sudden dilat it 1 »n i i tlu \as( ulai sislcm of the patient and with 
out danger of otliei une\plam»d u utioiiN r\cii the rare alleigic patient who 
maj leict badh to the most j inu<lud blood will take the small doses 

at intei\als without dis istei u d b\ tuijih \ lu^ c\en smallci doses, admniisteied 
still moic slowh , even till mil h st 1 ituusmav be ivoided 

The disadvantages ol tin. nuti d uliti piiticulaih to the time consuming 
laboi involved in the cleansing ind m« ti uloiis sti nhzatioii of the glassware and 
needles and the necessitv loi tin q 1 iioi to In available to inject the blood many 
times during the div The jd\ mt 1 ^ ulatt vspeciallv to the welfaie of the 
patient who escapes all daiutis i ill lUvits due to the lapid dilatation of liis 
vascular sjstom and is ib?o spind ihi nsvdiM sliock of the first transfusion by 
the usual methods To inaiiv \ii\ Md i itieiits the repeated mtiavenous in 
jcctions, performed at the bedside u .t little more significance than hypo 
dermic medication Tlic melliod is iIm Inghlv distic in various respects One 
maj separate the Iilood into constituent lavois md mav at will give the patient 
blood plasma ot the sedimented coipusdo'' suspended nr saline solution Such 
separation niaj be paiticulail} desirable when one is- employing immunized 
donors 

111 oui hands, the method lias been especiallj vilnabic in the suppoitivo 
treatment of patients sufteiing fiom scvcic sepsis and particularly- in cardiac 
and pulmonaiv diseases in wliicli the iiniuediite hchavioi following laiger trans 
fusions has sometimes been dLsappointnig Daily multiple intravenous injections 
bv' this technic have been continued for months without serious injuiy to the 
veins 

REFERENCE 

1 Straub, M'lrg’iTet E , and Alae Nca! Herbeit P A Touimquet for lutravenous Procedures, 
Arcli Eernuit A Syph 29 717, 1934 
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waste line. The waste is fitted with a 3-ineh brass strainer countersunk flush 
with the surface of the table (see the general plan and Section AA). 



Taile Base and Frame . — The table is supported by an angle iron frame 
constracted of 2 by 2 angle iron inch thick. The top frame consists of three 
longitudmal and six cross members, and is connected to the bottom frame by five 
veidical legs. One leg is placed on the left side of the table under the detachable 


Fie. 
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III iicMitiou to tlio uliiuiniitiou ot toutuiuuivUiou, tlus \Moc^dvuc 
the \iiliits of ofoiionn aiult.isx pnitabilit\ It iiia\ bi t an u d m tlie bajj in anj 
position, foi tlus llabk is not luunud b\ btiiijr oaiued on its side oi imeitcd 
Tills Is 111 sliaij) distiiiLtion to tin cotliin st«»piHu<l containois wlune anj devia 
tiou fiom the iipiigbt s]iells disastu Tins is (iiule an idianlai^e to those nho 
Iihe me, ma\ be fuqiunth lalkd upon to take blood eiiltiucs at the bedside 
auay fioin the hospital \notlui uadil\ ippaient id\auta,ie is that men 
remote fioin imim.dia{e hiboiaton laj ilitus <aii obt iin ciiltuus in this coiitamei, 
as no gieat teehnual skill is uquiied md mad the contaiiui to the laboiaton 
It has man\ ad\antap:es o\ei its neaiosl eompotiloi, the media ladui \.icuum 
tube ^\lth needle attaihod It is t ii Uss tiajriU The cost is fai less and the 
difiicultN ot obtaiuiu‘j: blood thiou?ib the biokou, (oustiictcd uetk of the vacuum 



Fie 1 


tube is eliminated Not to be ovti looked, also, is the fiequentlj cut fiugei fiom 
the fiagments of glass at the point of fiactuic of the glass iicck 

• bUMM VK\ 

1 A simple, economical, piactical ami “foolpioof” method designed to 
facilitate tlie making ot blood eultuics is described 

2 A lubbei cap is utilized and the blood cultuic is inoculated and with- 
drawn m the same mannei in which Viicciiics and seiiims aie obtained fiom then 
containers, le, thiougli the lubbei cap 

3 Being easily poitable and safelj earned m am position, the container 
may be earned about in a bag and mailed in when lequiied 

4 As no special technical skill is lequiied, oui method places blood cultiues 
at the disposal of the plijsiciaii legaidlcsj, of how leinotc his location may he 
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The sink is made of sixteen gauge copper, bright on the inside. The outside 
is painted ndiite. Its dimensions are S inches wide, 12 ineiies long, and 9 inches 
deep. A flange % of an inch wide around the top perimeter is locked between 
the bottom of the marble top and angle iron frame to hold the sink rigidly in 
place (see Sections AA, and CC). 

Betachable Wooden Shelf . — The shelf is made of white pine painted with 
white enamel on the under side and orange shellac on the top. The shelf slopes 
slightly from the outer edge to the inside edge which projects of an inch 
beyond the curb. Although the sheK is easily removed, its attachments are so 
constructed that it will not tilt and cannot be accidental!}" disengaged (see 
Sections BB, and DD). 

Cost of Materials — 1936: 


ilarble for top 

$ 28.00 

Angle iron 

5,60 

Pipe valves and fitting.s 

19.00 

Copper sink 

1.40 

Casters, rubber-tired 

12.00 

Paint 

4.00 

Total material 

$ 70.00 

: of Labor — 1936: 

85.00 


Total cost $155.00 


REFERENCE 

1. Forbus, AV. D.: Au Autoiisy Table: A New Design, Arch. Path, li: 506, 1932. 


FRACTIONAL TRANSFUSION* 


Ward J. Mac Neal, M.D., and ilAROARET E. (Straub) Neil, New York, N. Y. 


T he transfusion of a large quantity of compatible blood is ordinarily a Bland 
procedure when the recipient has just suffered a profuse hemorrhage and is 
otherwise in good condition. When, however, there is an extensive pneumonia, 
myocardial deficiency, septic thrombosis, or endocardial vegetations, the sudden 
introduction of a large volume of blood or other fluid into the vascular system 
may be followed by unfavorable or even disastrous results. We have found that 
these difficulties may be avoided by using citrated blood and injecting small 
amounts at intervals during the day, a method which we designate as fractional 
transfusion. 

The blood from the donor is received into a suitable bottle of about 350 c.c. 
capacity. This bottle is fitted with a rubber stopper perforated by two glass 
tubes. One of these is bent at a right angle and its tipt is ground to fit a standard 
Luer needle. The lumen at the tip is drilled to a diameter of at least 1.5 mm. 

•Eiom the Department of Patholosj' and Bactcriolog}’, New A'ork Post-Graduate Jledica! 
School and Hospital, Columbia University. 

Received for publication, July 7, 1936. 

Aided by a grant from tlie Josiah Macy, Jr., Foundation. 

tThe ground glass tips to nt Luer needles can be obtained from Eimer and Amend, 'Third 
Ave. and ISth Street, Now York City, and probably from many other dealers in glass apparatu . 
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speuiaily construclcd lectal applit itoi Ihe Icnipciatmc difttieiice is xe^^isteied 
bj mems of a d^Aiboiu il gdv monuUi Oul halt of tU beim lellected 
b} the yalv aiionietci iniiioi is diietltd towaid i traiispucut bcalo aud the otliei 
half stnheb i photo^'i ipiiic inpn immnlul on i auiiu The details of 

the apparatus call be MbuaU^d h\ tb i uss sittion m Tif^ 1 to ivhich the folloiv 

description rcfcis 

A 'Woodoii bo\ lif 100 (m I t > < m wide iiid 44 cm hi(^h Mas made to 
hold the msliuincnts Tlu toj» „ Hi I sides me iemo\ ible The bottom 
e\fends 2d cm bo\ oud one c n 1 V sm dh i h )\ li holding the rotating dium D 
can be attached to tills c\tciiM in nd \ ilMt Tiic g dvanomctei G, a low resist 
aiice Leeds and Xoi tlu up t\ ji P with 1 5 micioiolts pei mm at 1 

meter, is moviutccl on tiie w dl 11 The teUsi »pu, light pio;)ector L "With a ^ 
amp 4 lolt line fil inicnt light I nil n 1 ut ising Uns is placed m a suitable posi 
tion and can be adjusted si 11 t i! 1 ght attri being icflecled b> the gal 
vdiiomctei niuroi is loeused » u tl « j 1 to^raphie jjapei \ minor 44 is placed 
so that one lulf of the light 1) im i ull ted and loeiised on a tiauslucent scale 


3 



Fig 1 — Apparatus for linllcating and recording temppratures measured by a thermocouple 

applicator 


S placed on a naiiow glass window m the co\ci It is conieiueut to ariauge this 
scale so that it can be moied latcnlly foi zeio adjustment By means of this 
arrangement a leading c ni be taken at an} time while the photogiaplnc registia 
tion is made Openings Oj and 0 have hecu cut at the collect height in the 
adjoining walls Wt and IVj to let tlie light beam pass tluough Bo\ Bs is sup 
plied with a sliuttci Sh, wliieli can be pushed in fioiit of slot 0$ when no ex 
posuie of the paper is desued and the box can thus be made light tight and can 
Conveniently lie caiiicd to the dark loom foi exchange of photographic paper 
The drum D is lotated once m twenty foui hoius i)} means of a clockwoik which 
is mounted on the outside of one of the walls of B 

A step down tiaiisfonnei C supplies cmient foi the light bulb A small 
light bulb attached to the outside of box Bx is m series with the resistance of the 
thermostat and is extinguished each time this resistance xs shoited The flashing 
of this bulb indicates that the thermostat is functioning corieetlj with an 
accuracy of about yoo° C The thermostat has been iii continuous use foi moie 
than a yeai with no tiouble A resistance box R is used to obt ini suitable seiisi 
tivit} and critical damping of the galvanomctci 
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forearm. The skin is prepared with iodine and aicohol. Then the needle is 
passed into one of the large veins at the elbow, preferably with its point directed 
toward the wrist. The blood should flow in a stream into the bottle so as to 
fill it in two to four minutes. Suction hastens the flo\v, and this is also favored 
by steady muscular movement of the patient, closing and opening his fist. After 
filling the bottle, the donor’s arm is dressed and, after a brief period of observa- 
tion, he is dismissed to duty. 

The citrated blood in the bottle is immediately mixed, best by drawing part 
of it up into a large bulb pipette and discharging this again into the original 
bottle. One then transfers the blood to large sterile tubes, each containing about 
50 C.C., and these are stored in the refrigerator ready for use. Such blood keeps 
for several days, but we have not had occasion to use it after the fourth day. 
The corpuscles tend to become gummy so tliat the older blood does not work 
so well in the injection syringe. It is unnecessary to warm the blood before 
injecting it into the patient. 

For injection into the patient, we use syringes of resistance glass, capacity 
50 c.e., sterilized by steam under pressure. Large Pyrex glass tubes are used 
to protect the syringe, one for the bai'rel of the syringe and a slightly narrower 
one for the plunger, such that these two tubes will telescope later to hold the 
filled syringe. One attaches a No. 15 needle to the syringe, draws in 15 to 20 
c.e. of sterile saline and witlidraws the plunger to the end of the barrel so as to 
spread a complete film of saline solution between the barrel and plunger. The 
saline solution is left in the syringe to mix with the blood, 40 to 45 c.e., which 
is drawn in rapidly through the large needle. This needle is then replaced with 
a smaller one, ordinarily gauge 24, for injection into the patient’s vein. An 
operator with powerful hands may be able to use even a 27 gauge needle but 
this usually offers so much resistance to passage of tlie blood that it is not 
recommended. Some operators will prefer a 22 gauge needle. The smaller 
needle does less damage to the patient’s vein. 

Ordinarily we insert the needle directly into the prepared arm of the patient 
and into the properly distended vein without difficulty. Penetration of the 
vein can usually be recognized by the experienced operator through the sense 
of touch. If the injection is started while the needle is outside the venous lumen, 
this error becomes manifest by increased resistance and the formation of a 
small rounded swelling (hematoma) under the palpating finger, a mishap which 
requires imm, diate rvithdrawal and application of moderate pressure. The 
beginner, and dso sometimes the experienced operator in a difficult ease, will 
prefer to piun ture the patient’s vein rvith a suitable needle (gauge 24) attached 
to a small s,\ rinse of saline solution and to assure himself of successful penetra- 
tion of the rrin by withdrawal of a little blood into the syringe or, when the 
patient’s blood ju'e.ssure is so low that this fails, by injecting the saline solution 
into the vein. When the position of the needle is satisfactory, it is then grasped 
firmly by forceps and held in position while the small sju'inge is replaced by 
the large one containing the Wood. This procedure ordinarily requires the 
cooperation of an intelligent assistant but can, if necessary, be done by one per- 
son working alone. The blood is injected in a period of two to five minutes. If 
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soldeied by a bhoit appUcaUou ot a hot Mldcimg non The small hole i 3 sealed 
by the solder and any excess oi mitoiial ma\ be smoothed off tuth a file 

One \Mre leading fioin the aiiphcatoi is tlueadcd’ tluough a lubboi tubing 
about Yi inch outside diametei, the olhci wiie is tlucadcd tluough a good 
(luabtj lubbei tubing, about ^4 uuh mside diameter “Gas” tubing is suitable 
for the latter The small Uibiiig is then tliicidcd tliioiigli tlie laigei tubing and 
pushed against II, the rod, A, pcnetiatiiig into it Shellac and many turns of 
strong tliiead wound oiei the junction of the lod and small tubing adequately 
seal the two wires fiom each othci and hold the tube in place, the largei tubing 
is slipped o\ei tlio applioatoi bode foi about Y_ iiieli, tlio end of the rubber 





Fie ;{ — Photogiaphlc temperature record's yt anl i? arc for patients treated In a Kettering 
machine (7 Is for a patient treated by diathermy 


tubing IS be\eled so that tluedd maj be wound to foim a smooth junction be 
tween the apphcatoi and tubing Tlic junction is shellacked 

Cntical damping as well as suitable sciisituiU o£ the galvaiiometei can be 
obtained by selecting iiiopei paiallel and senes lesistances It is cMdent that 
the scale has to be calibxated m degrees The thermostat is fiist set foi a suitable 
tcmperatuie, eg, 35° C (95° F ) When the switch is open the light image 
should be diiected to a pioper hue of the scale winch then coiiesponds to 35* C 
The leetal apphcatoi is placed in watei contained in a thermos bottle togethei 
with a calibrated tlieimomctci and a few readings aie taken at lanous tcmpeia 
tuies within the range to be used As the dcfleetions aie diiectlv proportional 
to the temperatuie change over the range eowsideied, only a few points on the 

• V mateiial ma> be quite easilj tlireaded through a rubber tubing^ by first drawing- 
through a piece of stiff wire (music -wire is good) which may be used to pull through other 
materials 




A NEW AND SIMPLIFIED BLOOD CULTURE TECHNIC* 


J. j\I. Fedeu, M.D., Anderson, S. C. 


I HAVE struggled with every known metiiod devised for obtaining a culture 
of the blood for the past twenty years and the results have been as variable 
as the means. Some were simple, some relatively efficient, some cumbersome, and 
otliers only a question mark, but all shared the same fanlt — undue handling 
of blood and media with consequent exposure to contamination. In the method 
described this main objection has been eliminated, while other desirable features 
have been added. 

The method is simple. Kraeke’s media are employed for all routine work. 
Tile container is sinqily a six-sided, four ounce Pyrex nursing bottle, and its 
closure is the cap intended for that purpose, the Davol soft rubber nursing 
bottle cap. 

We prepare our media in the usual manner as recommended by Ki’acke; 
5 gm. of dry media, obtained fi-oin the Digestive Ferments Company of Detroit, 
is introduced into a container with 50 c.c. of distilled water. The flask is loosely 
plugged with gauze, and the cap is fastened to the neck with a rubber band. 
These are now sterilized at 15 pounds’ pressure for twenty minutes. They are 
allowed to cool in the autoclave. Then with sterile-gloved hands the plugs are 
removed and di.scarded, and the tiglit-fitting rubber caps are stretched into place. t 
A large amount can lie made at one time, as this media keeps indefinitely. 

We keep a supply of 10 c.c. sterile syringes in large test tubes, the needles 
being protected from dulling on the bottom of the container by being encased 
in a section of glass rod slightly longer than the needle. This syringe together 
with the loaded, rublmr-capped tube completes the armamentarium of the tech- 
nician en route to the rvard to obtain a blood cultui'e. 

The patient’s arm is prepared in the usual manner. Ten cubic centimeters 
of i)lood is withdrawn and the (op of the rubber cap having been either scrubbed 
with alcohol or painted with tincture of iodine is pierced with the needle and 
the blood expelled into the media and Avell shaken. No preliminaries are engaged 
in. Incubation is started at once. When subcultures are desired or e.xaminations 
are to be made to determine pre.sence of growth, material for the purpose is ob- 
tained in the same manner as when inoculated; through the cap. Two cubic 
centimeter hypodermic syringes are kept on hand for this purpose, sterilized in 
small test tube.s, and the needle is simply thrust through the fre.shly asepticized 
cap and the desired amount withdrawn. 

•From th<? Department of Pathology, Anderson County Hospital. 

Received for publication. July IG, 1936. 

t^S’e have found that the rubber cops will go Into place more easily if they are filled 
with water before sterilization. This water-filled cap is simply pressed into place. 

In order to secure the requlretl partial vacuum, we have found it necessary to open the 
sterilizer while still hot and immediately close the tubes. The required vacuum ^viU be noted 
by the dimpling inward of tlie rubber cap. 


A STAL\ rOR (MUNARY CASTS’ 


jLWLfTC Aiiln Bciikl PhD Chicago III, \.\d 
W lILTVNI AfUlLBLim MD ClNCIVWTI OlIIO 


T he impoitaiue of uiiiun easts as luosnostic eMclonce of caidio\asciiIar 
ruial disease has jiiobalih luen neulcctod In tlio medical piofession and the 
\\hoIc subject of tliesc liodus appeals to nieiit fiirthei stiid\ Addis^ has called 
attention to this point in his iinpoitant contiihutions to the subject of this s^onp 
of diseases and In bis classification of Biifibt’s disease he has fiilh demonstiated 
the \alue of a detailed stud\ of uiinan sediments 

Life iiisuiance statistics indicaU tint easts cithei Inalinc oi "laniilai, and 
either intcimittcnt oi constant heiald the onset of caidiovasciilar icnal disease 
about ten ^eais bofoie the caidio\asouln lenal nppaiatus is seuoush affected 
In othci uoids, when casts ue found m tlu mine the death latc appens noiniol 
diuin{r the fiist tea -Ncais Init aftei the tenth %tai the death late is about 63 pel 
cent aboic noinial and the esecssive deaths aic laiuelv accounted for bv oiganic 
diseases of the lieait, cciclnal apoplew and BngliCs disease EMdentlj the ago 
at which casts aie fiist found is wot of wuicU sumificawcc These statistics arc 
based on a studi of poiiods coiuing a total of ^>2 436 a eais, and then leliabihty 
appears nioie piobable liocause two independent companies, with the nntenal 
about equally dnided between them olitaincd almost jiaiallel lesults 

A technic foi stamina uiman casts is desciibed in this papci m the belief 
that it may pro\c useful m fmthei stiuh of the stiuctuie and composition of 
these liodies 

Various stains foi casts ha\c been sugsested fiom time to time especially 
iodine, piciic acid, motlnlciic blue, carmine, and cosm "We ha\e found no refer- 
ence in the liteiatiue to the use of mctlnl blue foi this puipose This die, how 
evei, especially in combination with piciic acid Inings out the detailed stiucture 
of casts and cast like bodies in a lemaiKable wai It does not fuiiush a diffei 
cutial stain since all of the mucous niatciial is also stained blue It sor\es, how 
c\ei, to biiii'r the casts and ta'-t like bodies into pioiniiience and to ie\eal iinsiis 
pected details in their stuitUuc The stain also makes photogiaphv of these 
bodies possible The addition of eosiii pioduces a contiasting coloi m many of 
the cellular stiuctiues of the uiinaiy sediment 

With the technic desciibed below Inalmc casts aie stained a cloai blue of 
\aijing intensity Tlic moic iiiegulaih shaped bodies sometimes classed as 
cjlmdroids, aic similarly stained An iiiegulai distiibution of matciial, a 
“meal} ” stiuctuie oi a stiiated appeaiaiicc sometimes becomes exideiit m bodies 
which appealed pcifectlv homogeneous befoic staining Mucous thieads and 
amoiphoiis mucous mateiial aie also stained blue Thej aie cleaih diffeieutiatod 

•From the Laboratoi> of the Union Central Life Insurance Conipanj Cincinnati and 
Nortliwestern Unhcrsltj Medical School Chicago 
Received for publication Uigust " 1936 
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CONTINUOUS EEGISTRATION OP RECTAL TEMPERATURE DURING 
TREATMENTS IN THE HYPERTHERM* 


Wilhelm Stenstrom, Ph.D., Irwin Vigness, Ph.D., and 
Carl E. Nurnberger, Ph.D., jMinneapolis, Minn. 


T he inducement of artificial fever or lijTierpyrexia has become a widely used 
method of treatment for patients suffering from general paresis, gonorrheal 
arthritis, and a few other diseases. The five methods commonly used consist in : 
(1) wrapping the patient in blankets and waterproof material such as rubber 
sheets, (2) wrapping the patient as in the first method but speeding up the 
process by means of diathermy treatments, (3) using short-wave diathei’my, (4) 
enclosing the patient in a box and supplying heat by means of light bulbs, and 
(5) placing the patient in a large box in which moist air is heated by means of 
eleeti'ical resistances and circulated by a fan as is done in the Kettering hyper- 
therm. Whichever method is used, it is of utmost importance to watch the tem- 
perature of the patient carefully. In most instances this is done by means of an 
ordinary rectal thermometer which has to be inserted and removed at short 
intervals. This is a very inconvenient method. A considerable amount of 
warm moist air escapes during the process and a fluctuation in the temperature 
may thus be produced. A certain delay in obtaining the temperature is inherent 
m this method and that may occasionally lead to complications. 

By means of electrical devices for measuring temperatures, it is possible to 
read the temperature at any moment without delay and without disturbing 
the patient. Such devices are not suitable when short-wave diathermy is used, 
but for aU the other methods of inducing heat it is practical. We have found 
the thermocouple method very satisfactory, but a resistance type thermometer 
may be used instead. A suitable apparatus can easily be assembled after the few 
necessary instruments have been obtained. The initial expense and effort are well 
rewarded by the simple and satisfactory manner in which the temperature fluc- 
tuations can be followed. A physician in charge of treatments of this kind is 
unwilling to give up this method after once it has been tried. By means of a 
few simple additions and special arrangements it is possible to obtain continuous 
photographic registration of the temperature. The complete self-recording 
apparatus, which has been constructed here, will be described. The simplifica- 
tion which can be made if the photographic recording is unnecessary is self- 
evident. 

A copper — eonstantau (or advance) — thermocouple is used. One junction 
is kept at constant temperature in a thermostat constructed in accordance ivith 
the description of Harry Clark.! The other junction is usually placed in a 

•From the Section ot Biophysics and Cancer Institute, University of Minnesota. Medical 
School. 

Beceived for publication, July 18, 1936. 
tJ. Exper. Med. 3.-,: 385. 1922. 


848 



ULIlUL-MTJilUIUlO ^i\iN i nit I itl\ M{Y (.vsi-, 855 

Mde l!.e cuclope the oM nu» ..-Pe .. ,m„. ,ll^ .ouechd e„ch, it may be 

comoluMotfuUieai.mko.. .ts.l, s, ,,ucnts ot nmtet.al moie 

01 les-s uibcoimected fiom i leh othi i 

Theusualel.,si,.I.c,it,„„s„i th,. I 1 , . , u,h ,l,h Mm,.k On the 

ohei hand, some o£ the d, si, ml,, ns mad, ,n the niUusls o£ mol 

phologie classification apinai I , i. . , l,„|, msl,!,, ,t,„„ r,„ msl nice, an esami 

nation of these stained 1,1 HUM s.,|„ ,nK,,,l.s,t dnh, nil to hchiie that theic 
IS anj leasoii toi a shai,, ,,1, t „ l.i,„,„ tin tiimil “cast,” mtli 

rounded ends and liaialleUid.s imlth, ili,l„d„s ,, I, ,i railed ‘ o lindioids ” 


'i*, s:t 


^\hlcll do not coiifoiin to this, shape Flat, stunted mucous thicads or iibboiib 
aie unmistakahlj distinct fiom cithei of these tjpes but all giadations in shape 
and in stmctuie can he found betMCcu the tj^iieal, homogeneous “lijahne cast” 
on the one hand and tlie long tailed looseh packed sometimes stiiated ”cjhn 
droid” on the other The piobable siniilaiitj of origin and significance of these 
bodies has been lecognizcd'’ * but m routine procedure an undue inipoitance has 
often been attached to the ”true cast 

Fig 1 shous photomiciogiaphs of se\eral difteieut tjpes of casts stained 
with this stain 
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The thermo.stat is partly filled with water on top of which is poured a little 
oil to prevent evaporation. The constant temperature junction of the thermo- 
couple is kept submerged in the water. The copper wire from this junction is 
connected to tlie resistance bo.x K from which the circuit goes througli the gal- 
vanometer and to switch S,r. The copper wire leading from this switch to the 
rectal applicator should be taken from the same .spool as the other copper wire. 
The constantan wire leads from the thermostat to the binding post P. There it 
is directly connected to another constantan wire which again must be taken from 
the same spool in order that an additional thermo-electric effect maj' be avoided. 
The size of both the copper and constantan wires used here is B and S No. 30 
(0.25 mm. diameter). 

A rectal tliermoeouple applicator that is not subjected to the high tempera- 
ture and humidity of a Kettering hj'pertherm machine can be simply constructed 
by soldering a thermocouple junction to the inside of a liollow copper tip that 
is screwed to a bakelite tube of shape similar to that of Fig. 2. The thermo- 
couple leads go tiirough this tube, and inside a single outer tubing, to the cold 
junction and measuring instruments. Enamel insulation of tlie wires is sufficient, 
in these cases, to prevent tlie wires from short circuiting. 
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Fig. 2. — Rectal thermocouple applicator. 

When the applicator is used in conjunction with a hypertherm machine, 
many difficulties are presented. Moisture and heat cause the insulation between 
the two wires to break down, forming additional parallel, high resistance junc- 
tions at points that are usually at high temperatures. Uood thermal contact 
must be obtained between the thermocouple junction and the patient. (Pecal 
masses may thermally insidate the couple if the patient’s temperature is chang- 
ing rapidly.) The thermocouple wires must not be subjected to the mechanical 
stre.ss imposed by restless patients. The applicator .should be constructed so that 
the inside of the tube is hermetically sealed from the outside. 

An applicator that has given good results is shown in Fig. 2. It eonsi.sts of a 
copper collar, C, that is screwed into a bakelite tube, B. A copper tip, D, is 
screwed to the other side of the copper collar. Inside of the bakelite tube is 
pressed a small bakelite rod that had been filed flat on opposite sides. This rod 
should fit tightly into the tube and may be sealed to it by the application of a 
thin coat of shellac. It should be long enough to extend well into the copper 
collar, so that the tliermoeouple wires, which are kept separated by the rod, will 
have no opportunity for contact until they are at pointe of approximately the 
same temperature as tlie junction. In order to solder the couple to the tip, the 
enamel is removed from the wires just before they protrude from the small hole 
in the coi>])er tip. a wet cloth is wrapped around the collar, and the wires are 
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T he determination uC tlu f ihun i « mlt.nt ol tlic Itlood ni mfants is fie 
fjucntl} dtsiriblo, hut siuh dcti iimn itions nt i nth ( uiicd out in clinical 
noric Quanlitus of blood 1 11 2i diou li ttn < lUuim dit'^inunations the usual 
methods e.in onh bu obi mud iiom the loiil ukI oi tvtoiiul jvi^pilai vein Aleth 
ocls wlueii rciiuue onh a tew dn bloril noiu a lancet puck liaee been 

developed* ^ but line beta liltk nvd In lias papei results olitained with one 
of these methads, that of Nuidl> * ' ». << mpiud with those obtained with the 
CJaik and CoIIip’® iiiodificatioa ol Ihi nufhod ot Kiamci and Tisdall,*^ and, 
Using the Xoullio mctiiod, a nanp iii''Oii is made bctwcin tiic calcunu values in 
blood obtained at the same tunc In 1 im it j nek md )n venous punctuie 

Tile method of Xordbo, cliosm bnaasi >1 its simplieitj is a modification of 
tintof Tievaii and Bainbridgt'’ which in turn siniihi to the eulici methods of 


Hu tip and of Lcbeimauu 

Methods— TI k inoeociuic used In us is is tullows Si\ oi soNcn diops o£ 
blood from a sUm ininctuio oic (.ollcclcd in a ccntiiiu^'O tube containing 0 1 unit 
of iicparin Cato must lie used to asoid an excess of tlie anticoagulant « After 
centufugmg, the plasma ts diaum oft and 0 1 cc measured m a pipette call 
brated "to contain ’’ The pipette is uaslicd uitli 0 1 e c of uatei, and the uasli 
mgs added to the sample Two oi three drops of satuiatod ammoniunt oxalate 
solution are now added, and the tube is allowed to stand foi at least two bouts 
The ptectpttate is lluown down ... the ce..t..£ugo and the supernatant fluid is 
care£ull> d.awn oft App.oximateb 1 cc of 0 1 pet cent ammonium oxalate is 
added as a washing fluid and the eeiitufugmg is repeated The supernatant 
flurd ,s oirce more lemoied and the tube is dried 4'! 

placed ni a sand bath and the tempeiatuie IS gradiia 5 rorigi , 

C By this tieatmcnt, the ealc.um oxalate loses its water 
the excess ammo.mim oxalate is decomposed After one ha £ hoiii *4 “ 
ture is brormlit to 410“ C The tube is heated at this temperature for ter 
rnmutL. fud Lrr remoxed. and cooled nr a.r At this high teniperatuic. the 
oxalate is completely converted to carbonate *' , , , ^ 

For the trtratron of the carbonate, 01 cc of N/lOO HCl rs added to the 
calcium carbonate residue, and this is brought into 

fine glass rod The tube is now heated for five mmirtes m a boiling water bath 

and then titrated xvith N/WO NaOH until «.e 444 co^ 

shown by the indicator, bromercsol green The endpoint is deteim.ned by com 

^.om the Department ot Biochcmtetn Umtersip ot Tolorado School ot Jlcdictae 
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scale need to bo determined in this manner. In order to obtain reference points 
on the photographic chart it is onlj' necessary to open the s^vitch for short inter- 
vals at certain times. The dots thus obtained supply a time scale and the 
straight line drawn through them marks the 35° baseline. Pig. 3 A and B shows 
.such complete records of the rectal temperature throughout the time the patients 
were kept in the Kettering hypertherm machine. These records are read from 
right to left. Pig. 3, C is a twenty-four-hour temperature record of a patient 
who was treated by diatherm}' while wrapped in blankets and rubber sheets. It 
is interesting to note that the temperature stayed well above normal throughout 
the night after the patient had been unwrapiied. The sensitivity of the galva- 
nometer had been regulated so that 1° C. corresponded to a deflection of about 
2 em. 

The apparatus just described has proved to be of great value in connection 
with the hjTpertherm treatments. Any change in the rectal temperature of the 
patient is immediately reflected in the galvanometer reading and a glance at the 
scale gives the operator the needed information. The apparatus may get out of 
order, e.g., by the breaking of a wire. If that happens, it is fortunately easily 
discernible, and the ordinary rectal thermometer can be substituted until repair 
has been made. 

We have described the “apparatus at this time because of the need for such 
a device in connection with fever therapy. It was originally constructed for 
some special research prolilcms. The apparatus can, of course, be used for 
studies of temperature fluctuations in different portions of the human body 
during twenty-four hours, and the photographic recording is of special value 
for such investigations. 

Note. — .V straiiJetl copper wiio with good ruhlier insulation can bo substituted for the 
single copper wiio ivnd small rubber tubing. In this case the flattened bakelite rod should 
be omitted from the rectal applicator and the insulation of the copper wire should extend 
into the motal collar. tVe wish to thank Dr. Cook, of this hospital, for this sugge.stion. 
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DtscusiWii — fci.1 that uui ifsults lU iih islablisli the \iUie of Noidbo’s 
mctlioii foi tlie ckteiimii ition of blood ( lUiuiii is i ohmcnl iiioccduie Not only 
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\alues for non and hemoglobin in blood obt lined at the same tune from these 
two souiees The conveision of the calcium o\alate to caibonate is appaiently 
well contiolled Willaid and Boldeielt" found quantitatue conveision of 600 
mg of calcium oNilate to caibonate at 450° to 500° C in one to two liouis It 
IS not snrpiismg tlieicfoic, to find smiilailj complete comcision of such small 
quantities as 0 03 to 0 04 mg at 450° C in ten imnutes The single washing ot 
the precipitated calcium osalatc with 01 pci cent ammoiinim osalate cndently 
does not intioducc a significant eiioi 

SDMMMlY 

1 Blood cdciuin was deteuiiined by the method of Noidbo on 0 1 c c of 
soiuiii and bj the method of Claik and Collip on 1 c c of the same seium The 
calcium values thus obt lined agi eed within the limits of e\peinnental ciior 

2 Deteiminations hj the Noidbo method showed that the calcium eoncen 
tratiou in capillaij blood obtained by fmgei prick is the same as that m \enous 
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from the east-like bodies by their structure. Granular material is usually stained 
darker. j\Iixed, finely granular casts present a striking picture of fine, dark 
granules powdered over the light blue, hyaline body. Some coarsely granular 
casts are stained deep blue, the granules of othei’s are yellow, orange, or dark 
reddish bromi. Renal epithelial cells are usually red, sometimes orange or yel- 
lowish. Red blood cells are stained a brighter red. Pus cells are usually red, 
occasionally blue. Epithelial cells from the urinaiy passages are either red or 
blue. Pat globules are unstained. In cells ivhich are undergoing fatty degenera- 
tion, the fat globules are seen strikingly against reddish cellular material. The 
picric acid gives a light yellowish background. 

Picric acid is used because when it is present the details of cast .structure 
are clearer and the easts have a smoother, more natural appearance than in its 
absence. It has, however, the following disadvantages, (a) It complicates the 
microscopic picture by precipitating mucous material which is then stained. In 
our experience this almost never interferes with the study of easts, which stand 
out much more clearly than in unstained material.* In fact, in an occasional 
sample containing bacteria and debris and apparently no casts when unstained, 
the addition of the stain has revealed the presence of numerous casts, (b) Picric 
acid acts antagonistically toward eosin so that some, though not all, of the eosin- 
stainiug elements appear orange or 3mllow rather than red in its presence. 
Howe^'er, if not too much picric acid is added the red color predominates in these 
bodies. The advantages of picric acid outweigh its disadvantages. 

The use of this stain has suggested possible differences in structures other- 
wise undifferentiated. For instance, variations in the intensity with which 
“hj'aline” or mixed casts are stained suggest differences either in consistency or 
in chemical composition. We have found casts containing renal epithelial cells 
imbedded in a “hjmline” matrix which take the stain more slowly and less in- 
tenselj^ than the typical hjmline casts. On the other hand, some “hyaline” casts 
take the stain more deepl}' than usual. We are inclined to agree with Emerson^ 
that a large group of easts exists which are more distinct and solid looking than 
hj'aline easts but would not be classed as “waxy.” It seems probable that in 
such easts there is a greater condensation of material than in the typical hjmline 
casts and that all gradations in such condensation can be found. The different 
staining reactions of coarsely granular casts and of pus and epithelial cells, men- 
tioned above, may have to do with different stages in the dismtegration of cel- 
lular material. 

Often the stain reveals the presence of a lightly stained, mucus-like en- 
velope, apparentty covering the cast material. This envelope is often clearlj' seen 
at the end of a cast which has apparently been squarely broken off, or between 
two square-ended segments which appear to be in the process of separating from 
each other. The “tails” of the so-called ejdindroids often appear to be the ends 
of these envelopes which maj" or maj' not contain thinned-out east material. In- 

•We have occasionally found a sample In ivhich the casts had a shagffy appea^nce due 
possibly to the precipitation by the stain of large amounts of amorphous material. Reference 
to the unstained material and staining with a solution of methyl blue in water Instead of picric 
acid arc desirable in sucli cases. They do not occur frequently. 
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A second ib Ubed as a n.!casc When tiKif^ized, this magnet attiacts 

Its aimatiiie, iilo.isos tlie detent ^\hlell holds the lattliet wheel With 

this detent lelcased, the latcliet letuins to the oiignial position tliiough its 
mcchauKal spiiug Tlic ukase nugiuts aie wued in paiallel so that contact 
with the uset Kcj causes a sMicliionons letiuu of all nidicatois to then oiigmal 
position These inagiuts, aiinatmos, pawls, dotiiit, and latchct leinain m tlie 
same position and lelationsliip ,is in the oiiginal telephone sckctoi TJie wning 
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alone is clianged Aii anow is soldtied to the contact biush which completes 
the indicatoi aim A thud small magnet, one of the ongmal fi\e, is wiied in 
paiallel with the selector magnet to an independent ciicuit winch is connected 
with the mastei mdicatoi tlieieb> giving the total count The mastei indicator 
is similai ni constiuctioii to tlie indnidual mdicatois with the e\ceptioii that 
when the count has reached one bundled a contact arm closes a bell ciicuit 

The se\en mdicatois aie mounted in a bo\ faced with wall boaid, the mas 
tei indicatoi at the top The diametei of the individual face is five and one- 
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STAINING technic 

Solutions . — 

1. A 0.5 per cent solution of eosiii in water. 

2. 1 e.c. of a 1 per cent aqueous solution of methyl blue added to 10 e.c. 
of saturated picric acid. The picric acid does not have to be par- 
ticularly purified. We have used Werek’s Picric Acid Reagent. 
About 10 drops of glycei'ol should be added for each 10 e.c. of picric 
acid.® 

Method . — The urine is centrifuged and the supernatant liquid decanted as 
usual for microscopic examination. One drop of the eosin solution is added to 
the sediment and mixed by side to side shaking. After a minute or two 2 drops 
of the methyl blue picric acid solution are added and mixed. The color of the 
sediment should be distinctly blue green. If it is reddish brown, more of Solu- 
tion 2 should be added until the blue green color is obtained, but too much is to 
be avoided. Some of the stained sediment is then transferred to a slide, covered 
with a cover gla.ss, and examined micro.scopieally. The amounts of the two stains 
added may be varied according to the amount of sediment present and to the 
particular character of the sediment. More eosin may lie added if the cells have 
not been stained sufficiently red. Enough of the methyl blue should be present 
to stain the casts a distinct blue, but too much will stain them too dark. 

ilore permanent slides may be made by adding more glycerol to the sedi- 
ment and sealing the edges of the cover glass with vaseline or balsam. 

We are indebted to Mr, George O'Connor, of the Union Central Life In.suvanee Company 
Laboratory, for hi.s assistance in tlie study of this stain, and to Mr. Frederick Rielile, of tlio 
same Laboratory, for the photographs, taken with the photomicrographic apparatus which he 
constructed, with some modifications, according to the directions of Kennedy.'* 

We also wisli to thank Professor Cliester J. Farmer, of Northwestern Univcr,sity Medical 
School, for his suggestions in regard to this work. 
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•Instead of methyl blue solution. 1.5 e.c. of blue black fountain pen ink nterman s. 
Carters, Skrip, etc.) added to 10 c,c. of saturated picric acid may be used. The dye uaeu in 
these inks is evidently similar to methyl blue. The results with ink solutions are almost a.s 
good as those with methyl blue. 
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rajj poi 5 ce ot lilood T)r cileimn <untiii(s iif flioso (iiffcicjil plasma's were 
deteimined in tlic aiuliiiutiK mniomclhod <if \<)idl)o'“ and l)j the peimaiiga 
ii.ife titiatiQU HU tiled ol npk and Oollip ^niec tlie \ alius obtained were in 
good as‘ce'«'?nt tlie asei iges onts an lopoited Tin icsults aie suinmanzed m 
Table I 

Hepaim 1, ivlu'ii pnseiil in ()<iantit\ about ten times the amount necessaij 
to pieiciit eoagnlatioii i educes flu caliiuiii % due about 40 pei cent, Heparin 4 
in file same ucij?!it concciili ition leducis the calcium \ahie 12 to 15 pei cent, 
uliile Ilepanii 2 slious ,i tciidum to laise the calcium \ahic sliglith nepaiiii 
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samples 5 and G (Iljnsoii, IVestcott and Dhiiiiihk) tlion^h nioie aetne tlian the 
samples made m oiu laboiatotj, cause increases m tlie calcium taluc uheu used 
in excess When 20 times the minimal quaiititi of Hepaiin 5 is used (20 mg ), 
mi mcioase of 40 pci cent in the calcium laluc is piodneed The mcieasc caused 
by 1,000 times the minimal quantitj of Hcpaini 7 (10 mg ) is only 12 pel cent 
With the exception of Hcpauii 3 all of the samples made m this laboiatorj, when 
used in excess, leduee the caleium xalue j\ll foul samples are student piepaia 
tions and weie made at about the same time The thiee made bj the method 
ot Ilonell (1, 2, and 4) aie ideidical in appeaiauoe, but though Hcpaiiii 1 is 
fauly aetne, Ileiiaiin 4 is less active and Ileparm 2 has piactieally no aetivitj 
Ptscussion —In eialiutmg these data it must bo lomembered that, with the 
exception of Hepaiin 7, the aetne substance is a leiy small part of the biilli of 
the piepaiatioii It is quite possible that the effect on the calcium deteiimiiation 
IS piodueed by mateiial niiielt is limit so fat as blood coagulation is eoneenicd 
This IS almost eeitainlj turn in the case of a use in the calcium \alue, as occurs 
with Ilepann samples 5 and 6, for theie is no lelatioii between tins rise in 
caleium and the amount of aetne hepaiin picsent When an niciease in ealeium 
follows the addition of hepaim to a blood sample, we feel that calcium must iiaio 
been present as an impuritj in the leageuts used in its prepaiation When a 
fall in caleium occuis, this effect seems to bo pioportional, at least loiighly, to the 





858 


THE JOURNAL OP LABOR-VTORY AND CLINICAL MEDICINE 


paviaon, against a wliite porcelain background, with a buffered standard at 
pH 4.6 containing the same amount of bromeresol green as is used in the un- 
known. 

For throwing down the precipitates, use is made of ordinary 15 e.c. centri- 
fuge tubes, which have been drawn out to a finer tip by iieating in a Bunsen 
flame and allowing the tip to stretch out vertically when soft. The sand-bath 
for the incineration is about 8 cm. deep. The tube containing the dry calcium 
oxalate is thrust into it vertically so that its tip touches the bottom. A gas-filled 
mercury thermometer* capable of recording 550° C. is also thrust to the bottom 
beside the tube. Accurate titration is accomplished with a modified Rehberg 
buret,'* having a capacity of 0.2 c.e. 

In working with our subjects, all of whom were adults, we found it neces- 
sary to scrub the finger tip with a brush, usmg soap and water, iiefore punctur- 
ing it. Otherwise, high caleium values were obtained apparently as a result of 
contamination of the blood with material from the skin. 

Calculation of the caleium present in serum may be made by the following 
formula : 

mg. of Ca in 100 c.e. of sample = (e.c. of exactly 
0.01 N HCl - c.c. exactly 0.01 N NaOH) x 200 

Experimental . — The Nordbo technic was first checked on solutions of calcium 
cliloride. Using 0.1 c.c. quantities of a carefully prepared calcium chloride solu- 
tion containing 9.81 mg. of calcium per 100 c.c., the following yields in mg. of 
calcium per 100 c.e. were obtained: 


9.70 

9.50 

9.90 

9.31 

10.09 

9.70 

10.09 

9.70 

9.70 

9.70 

9.11 

10.09 


Average = 9.72 

The errors are somewhat larger than those reported by Nordbo (not more than 
3 per cent), but certainly not large enough to invalidate the method as a 
clinical pi'ocedure. 

Calcium was determined by the method of Nordbo on both venous serum and 
finger-prick plasma, obtained at the same time, and these were cheeked on the 
venous serum sample by the technic of Clark and Collip.’'* Table I summarizes 
the results of calcium determinations in a series of bloods from twenty normal 
subjects. The greatest variation between the venous serum caleium values on 
any one sample by these two methods Avas 0.84 mg. per 100 c.e. of serum with an 
average variation of 0.251 mg. The difference in the average calcium content of 
the twentj' samples as determined by the two methods was 0.039 mg. per 100 c.c. 
of serum. A similar comparison of venous serum calcium (Nordbo method) and 
that of capillary plasma shows a maximum variation of 0.80 rag. per 100 c.c. of 
the sample with an average variation of 0.204 mg. The difference between the 
average of the twenty samples of capillary plasma and the twenty samples of 
venous serum was 0.116 mg. per 100 c.c. of the sample. 

•Scienliftc Materials r*oTn;nny of Pittsburgh, Pennsylvania. 
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F or some lime it ^^as felt tint the iieccj>t.iD toi a compact and poilablc dia 
betic kit CMitcd To be useful, the kit should be small seli cont imcd and tlie 
outfit should melude au insulin smiii^jc, a noodle Benedict s solntion iiid f icilitv 
loi steulirm^ S3ijngc and needle and fot testm,' the mine Vaiious tapes of 
electiic hcateis weie tued, and as most laboiatoi s inami ils st ited th it the Bene 
diet’s solution should be boiled \ig010usl3 duinig tlie tist, Die tube containing 
this solution was heated diicctlj In the cketiic clenunt In eten cast this 
diitct heating ot the tube caused \iolent bumping and e\pu!sioii of tlio solution 
Various methods were tiied to confiol this such as wuc gaiue suiiouudnig the 
tube, bits of wiie gauze within the tube, glass beads and small jueces of agate 
without success xViiotliei factor that militated against tlio usefulness of an 
appaiatus which heated the test fluid diieoth w is the fact that tiie s\imge and 
needle could not be satisfactoiih stculizcd in this inaniici and Diat othei pio 
Msious had to be made to keep* the needle and SMiugc contmualH immoised m 
alcohol 

It was tlien decided to test the efhcicac) of Benedict s solution nlien tlio 
tubes weic unmeised in boiling 01 simmeung watei and kept at a tempeiatuie 
of appiOMinateh 200 doguts P foi vaiious pciiods To ha\e a contiol in test 
ing this method it was decided to conslxuct a small c^hndllc boiki elcetnealh 
heated, which would eoiitain fiom one to foiu small test tubes, and use it in 
lontine uiinc tests It was decided to test this boiler m the laboiaton of the Buf 
falo Slate Hospital Tlie loutnie mines would he subiectcd to two tests, one bj 


•Prom The Buffalo State Hospital 
Received for publication September 23 1936 
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blood. Hence, values obtained by the determination of ealeuini in blood from 
these two souices are directly comparable. 
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A HOMEMADE ELECTRIC COUNTER FOR DIFFERENTIALS* 


Sidney C. Dalrymple, iM D., Newton Lower Falls, JIass. 


W ITH the modernizing of many hospitals, the hou.se telephone is being 
replaced by the standard telephone system. 

The electrical units of tlie house system can be utilized to advantage in 
making a blood counter for differentials. Such a counting appaiatus (Fig. 1) 
was made in our hospital machine shop from a di.snsed antophone system at 
practically no expense. 

In tlio house sj'stem the connections betiveen stations are made and main- 
tained by a scries of seleetois each of ivhich contains five magnets. By utilizing 
two of these magnets, the indicator for the indh'idiial count is controlled. 

The indicator arm, which is the contact brush of the phone system, is at- 
tached to a I’atehet winch, in turn, is controlled by a selector magnet through 
its armature and pawl The contact made m the key box causes the magnet to 
become energized and attract its armature, Avhieh causes the pawl to engage tiie 
ratchet and step it around one tooth for each attraction, 

•From the Pathology L^boraloo of the Xtuton HobpjUl 
RocelNCU for publication. August 11, 1036. 
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boiled at the same time In the constiuctiou of the boiler, it Mas decided to 
deeiease the length of time withiii which watei was biought to a boil, as m the 
ones tint heated moie lapidlj, theic was some bpluttcriiig of Matei It was 
found that if the watci was Kept slowlv simineimg icsults weie quite satisfac 
tory 

Tlic cooperation of I Imcr I ^evnn^hau^ of flit Lnucr it\ of Wisconsin, m the early 
(lc\clopracnt of this instruincnt is {jralofulU nlnowlclgol Vlfo the cooperation of h 31 
Green, pathologist at the Buffalo Stalo Uo pita] is gritcfully acl nowleOgel for the per 
forimiKC of the lihorUor^ tc^ts 


THE EXTRACTION OP CIIOLCSrEROL EROH BLOOD* 


n J Rose, \ND CeCILIV RiLOEL, PlIlLtDLLPHU, Pa 


T he desirability of a unifoim method of analjsis for fice and combined 
cliolesteiol m both bile and blood led to a stud\ of the applicability of the 
digitonidc method dcscubcd by us* to thicc methods of c\tiaction of whole 
blood, seium, oi plasma The methods of extiaclm? cholesterol fiom blood 
were (1) Blooi’ alcohol ether cxtiaction, (2) Schoenlicimer Spciiy® alcohol 
acetone extraction, (3) direct extraction of the whole blood, serum, oi plasma 
vnth etlici and magnesium sulphate, as described foi bile m a pievious paper * 
In both (1) and (2) the extraction is carried out as described by the au 
thors Subsequently the digitonm precipitation is made on a suitable aliquot 
In (3) 1 cc of oxalatcd whole blood or plasma (or serum) is diluted to 
10 cc with water One cubic ccntimetci of 15 per cent magnesium sulphate is 
added, and the mixture then shaken vigorously for twenty minutes with three 
successi\e 100 cc portions of ether The ether fractions are decanted into a 
500 c c Eilenmeycr flask, tlic ether distilled off to a small residue (1 to 3 c c ) 
and the residue taken up in alcohol acetone (1 1) as in the bile analysis 

Table I 


SAMPLE 

DILUTION 

LATR ACTIONS 

] CUOLESTLEOL 

TOTAL 

FREE 

Human uholc blood 

cc 

3 to 100 

Alcohol Ether 

MG % 

1S4 

MQ % 

104 

Human whole blood 

5 to 100 ' 

Alcohol Ether 

190 

104 

Human whole blood 

3 to 50 1 

Alcohol Acetone 

185 

103 

Human •lerura 

2 to 2o 

Alcohol \cctonc 

315 


Human scrum 

1 each 

Multiple Ether 

217 


Dog whole blood 

5 to 100 

Vlcohol Ether 

144 

104 

Dog whole blood 

5 to oO 

Mcohol Acetone 

152 

104 

Dog whole blood 

1 each 

Multiple Ether 

1 149 

99 

Dog plasma 

5 to 50 

Alcohol Ether 

123 

48 

Dog plasma 

1 5 to 50 

Alcohol Acetone 

121 

48 

Dog plasma 

1 C icll 

Multiple Ether 

121 

44 


•From Die Hairjson Department oC Surgical Research Schools ot Aledicine University 
of Pennsylvania 

Received for publication August 28 1336 



S62 


THE JOURNAL OP LABORATORY AND CLINICAL ilEDICINB 


half inches and can be read at a distance of five feet. The wires to the key- 
board are contained in a six-foot movable cable, allowing perfect mobility of the 
kej'board. The miniber of individual seleetor.s required will depend upon the 
white cell cla.ssiflcation used. Dry cells are employed to operate the selectors. 
The apparatus shown in the figure has been in use for four months and has 
proved most satisfactory, reducing the time in making counts by nearly one-half. 


THE EFFECT OP ADDED HEPAETN ON CALCITOI DETERiMINATIONS 

IN BLOOD PLASilA* 


Thojias m. Van Bergen, M.S., and Robert M. Hill, Ph.D., Denver, Colo. 


W HILE investigating methods for the determination of calcium in very small 
quantities of blood, it became evident that it would be preferable to use 
plasma rather than serum. There are two advantages in ii-sing plasma: (1) a 
greater volume of plasma can be obtained; (2) there is a shorter interval between 
the drawing of the blood and the time when the analysis may be carried out. If 
plasma is to be used, an anticoagulant must be chosen which does not influence 
the analysis. Heparin would seem to be an excellent anticoagulant for this pur- 
pose if it fulfills this condition. A review of the literature fails to answer the 
question. Greisheimer and Arnold,’ and Holt’ report higher values for calcium 
in heparinized plasma than in serum; Cantarow,’ in a series of 100 determina- 
tions, reports lower values for calcium in heparinized plasma than in serum; 
Loucks and Scott* found that heparinized plasma gave results that did not differ 
from those obtained on serum more than the experimental error of the method 
emplovf'd. All of these investigators used the Clark and Collip’ modification of 
the Kramer and Tisdall® teclinic. Because of this lack of agreement, we felt that 
this question should be reinvestigated. 

Expn-im' iit/il. — In our study seven different samples of heparin were used. 
Pour were pvtqiared in this laboratory; two were from different lots prepared by 
Hynson, IVe.stcott and Dunning, Inc., Baltimore, Maryland; and one, of high 
potency, vas ])ve]mrod in the Connaught Laboratories, Toronto, Canada.! We 
have no information on the method by which the commercial samples (No. 5 and 
6, Table II were prepared. Of our samples. No. 1, 2, and 4 were prepared ac- 
cording to fiio method of HowelP from dog liver, and No. 3 by the method of 
Charles and Scott‘ from beef liver. Sample 7, from the Connaught Laboratories, 
was, pre.snnialily, ])repared by the method of Charles and Scott,® and purified 
by the method of Scott and Charles.® The activity of the different samples was 
estimated by the method of Charles and Scott.® 

Equal quantities of blood from one individual were added to a series of 
tubes containing dry, powdered heparin in amounts varying from 0.01 to 20.0 

•from l\\\- Dfuailmoril of Biochcmistr>% I’niver&ity of Colorado School of Medicine. 
Ueceivcti for pubUcatmu. August S, 1336. 

"This sanii.h* hin.Uy furnished by Professor D. A. Scott. 
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and IS used in tins case to tup the sweep ciuint The ciieuit of the miilti- 
\ibiatoi IS shown in Fi}? 1 With tlie given values it vilnatcs appioximatcly 
200 to SOO tunes pei ininuto When all font conclenseis Cj, C,, C 3 , C, are in 
the ciicuit, the lowoi half of the lange between 200 and 400 vibiations is oh 
tamed By throwing the switches *4, and tondcnseis C, and C, are discon- 
iioctod and the uppei lango fiom 400 to SOO is coveied The vaiiablo resistances 
Rj and R 5 which aie on the same shaft serve to adjust the frequency within 
the two langes mentioned above The dial on these lesistancos is calibiated to 
lead 111 iiiiiiilier of vilnations pei minute In using the 60 cvcle A C as a stand- 


If 




Ik- 


Ht- — J-IIJ-' 


Pig 

11 = laT \oits 

Cl Cj C» Cl = 0 1 iiifd 

Cl - 0 004 nifd 

Ui II Rs Ri = 200 000 olitn<» 

Ra = 10 000 ohiiH 


R* Rj =20 000 ohms 
lU = 100 000 ohms 
Ti Ti = t>pe 76 tube 
T» = discharge lube of 
swoop circuit 



aid The appaiatus is opeiated bj batteiies, this simphfies the setup and 
eliminates any possibility foi the oscillator to lock with the A C due to the low 
frequency at which it operates 

Resistance R^ is used to compensate for any change in batterj voltage and 
IS adjusted once befoie each set of leadings m the following manner AC is 
connected to the veitical plates of the cathode ray tube and the dial set to a 
point wheie a multiple of the sine wave should be stationaiy If the wave tends 
to diift it IS biought to a standstill hy means of R 5 It is essential that the 
fiequency of the thyration ciicuit be lower than that of the relaxation oscil- 
lator, otheiwise the sweep will letum befoie it is tripped by the multivibiator. 
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activity of the liepariii sample. The samples pi'epared in this laboratory ar- 
ranged in descending order of their activity as anticoagulants (1, 4, 3, and 2) 
are found also to he in descending ordei^ of their activity in decreasing the 
calcium precipitated from blood by oxalate. The preparation of a lieparin which 
causes a fall in the calcium value was entirely fortuitous on our part, and no 
record of the reagents employed was kept. It seems possible, however, that our 
reagents were unusually free from calcium and that this is the reason the lieparin 
prepared with them shows tlie properties reported here. The results obtained 
when Heparin 7 from the Connaught Laboratories was used closely appro.ximate 
a balance between these two extremes. This sample produces neither a rise nor 
a Call in calcium when moderate amounts are used, and even with 100 times the 
minimal amount only a slight increase in the calcium value occurs. A considera- 
tion of the foregoing brings us to suggest that, in preparing heparin, if little or 
no calcium is present in the reagents, correspondingly little will be present in the 
product. Any excess of such a heparin used be 3 mnd that necessar.y to prevent 
clotting will remove calcium from the blood sample until it is “saturated.” If 
just enougli calcium is present in the reagents to “saturate” the heparin, then 
no matter how much excess of such a “saturated” heparin is used the calcium 
lalue uill remain unchanged. 

It is eiident from the data in Table I that in most eases even two or three 
turns the usual minimal quantity of hepai'in might be used without appi-eciable 
influence on the calcium value, but that in some cases (Heparin 5) there may 
he enougli calcium contamination to make the sample unsuitable for use in such 
determinations Any new sample of heparin to be used for this purpose should 
he tested hv (h'tciinining the effect of an excess on the determination of blood 
calcium 

-Ml the samples of heparin tested with the exception of the relatively pure 
sample ‘lom the f'onnaught Laboratories, Heparin 7, contained such large 
amouiii ' of inorganic phosphate as to render them unsuitable for use when 
phosphate is to he determined. 


SUMAIARY 

1. Tlu' effect of excess heparin has been studied in the determination of 
plasma calcium. 

2. Some samples of heparin used in excess produce a rise in the caleiiun 
value; others produce a fall. 

3. ^Vheu a rise is produced, it is apparentlj’- due to contamination of tlie 
lieparin sample. 

4. When a fall is produced, it appears to be related to the activity of the 
heparin preparation. 

5. It is suggested that the difference in samples of heparin is due to dif- 
ferences in the calcium content of the reagents used in their preparation. 

6. Vi Ill'll liejiavin is to be used in preparing plasma for determination of 
calcium, the ifiict of adding an excess of the preparation should be tested. 

7. Hcpanii, i xr-rp) ,\jrn highlj' purified, cannot be used when pho.sphate is 
to be determined in the blood. 
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LEAD POISONING, A Modified Stain for Stipple Cells in, Me Kinney, B A , and Bosen 
zweig, S J A M V 106 lOoO, 1930 

The three reifjents required are kept for comenu nee in <o^er^-d Coplin jars The technic 
IS as follows 

Fix dried smear in aictonc freo methyl altohol for from three to &\o minutes and trans 
fer directly to Wright stain (staining time predetermined for each lot of stam used), wash 
in tap water and transfer to dilute ammonia water (2j cc of stronger ammonia water in 
1,000 e c of distilled water) , dip up and down rapidly until blue color runs from slide, wash 
in tap water, dry and examine 

The finclj stippUd or coarsely disj)ersed “basophilic aggregations" m the red blood 
cells appear distinctU bl ick again'^t the gra\ or pmh of tho stained cell The white blood 
cells retain the usual nuiKar stain 

Tlie ratio of lead alfectod cclN to the normal led cells is determined by an adaptation 
of the Fomo platelet counting technic \ minute opening ”i a paper disk dropped mto the 
ocular diaphragm gi'cs a suitable counting field Tin stipplo colls and the normal red cells 
in each field are counted, but tabulated m Hpaiatcd columns until 2o0 normal red cells ha^o 
been counted The number of stipple cells is then multiplied by 4, giiing the ratio of sucli 
cells to 1,000 normal cells The number of tliou'<and'« of red blood cells per cubic millimeter 
multiplied b^ tho number of stipple ccll« per thousand colls gives the approximate number of 
lead stipplo cells per cubic nnllimeter of blood 

This staining method offers nothing fundaraentalli new, its cluef ad\antago lies in the 
fact that a simplification and combination of two previous tcclimcs makes possible 

1 A rapid detection and enumeration of stipple cells in a spread which is also ade 
quately stained for a differential count of the white blood cells 

2 The utilization of reagents usually found in any phjSKian’s oflScc or clinical labora 

tory 

3 A technic which stains dried smears two months old as «nfisfictoriIy as fresh dried 
smears 

LYblPHOGBANULOMA INGUINALE, Cultivation of the Virus in Mice and Its Use m 
the Preparation of Frei Antigen, Grace, A W, and Suskind, F H Arch Dermat 
Syph 33 853, 1936 

A strain of the virus of lymphogianuloma inguinale obtained from the pus and glandular 
material of a patient presenting the inguinal type of the disease has been successively trans 
mitted in mice by intracerebral inoculation for 41 passages (at the tune of wTiting) 

The virus increased in virulence with successive passages in mite 

Lymphogranulomatous mouse brains provided a readily available source of specific Frei 
antigen, the potency of winch increased with successive passages 

Frei antigens prepared from mouse brains were tested six months after preparation and 
found to retain their potency for at least that length of tune 

Emulsions of normal mouse brains prepared and tested in the same way as Frei antigen 
did not produce any appreciable reaction 

In the 143 Frei testa done on 22 lymphogranulomatous human subjects and the 145 
tests done on 3S normal human subjects, no untoward effects were caused by the use of ma 
terial prepared from mouse brains 
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boiling the Benedict’s solution with a gas flame in the orthodox maimer, and 
the other test by immersing the test tube containing the Benedict's solution 
and urine in a simmering boiler. In the boiler the same quantity of reagents 
and urine was used and kept immersed in the boiler where the water was kept 
constantly simmering for a period of five minutes. The simmering water in all 
eases was at the level of, or slightly above, the Benedict’s solution in the test 
tubes. 

The results of the tests that were run in duplicate are shown in the appended 
table and consist of SS urines; they ■were the routine urines that were examined 



m the laboratory of the Buffalo State Hospital from April 30 to 3fay 11, 1936, 
inclusive. The results in all cases were exactly identical, indicating that the 
reactions would go to completion if the tubes containing the Benedict’s reagents 
and urine were immersed in simmering water at 200 degrees P., or more, for five 
minutes. 

Of 88 urines te.sted routinely, 3 showed positive sugar in both the diabetic 
kit and in the usual manner of laboratory testing; 3 showed trace of sugar in 
both tj'pes of testing; and 82 were negative in both types of testing. 

As the kit is constructed,® it contains a small rack with four openings, so 
that 1 to 4 tubes may be tested at the same time, or 1 tube, syringe, and needle 

•Tills kit Is constructed by the Gomco Surgical aianu/actiirlng Corporation. 87 Ellicott 
Street, BuRalo, N. Y. 
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nicdnto intrusc vfter the opcrition but in men iso ippcirod toward the middle or end of 
the first wclU, rarth before tin. third di\ 

In cases of heinorrlngic throinbocjiopcnia, in whi h the number of platelets had been 
iuulU diminished, sidtncctouij was followed bj an inmu-diatc rise m all but one instance This 
nso was not ni untamed in a f ital case nnl was delated in the ca^e of n boy who has Ined 
two and one half aoars ifter operation The ptah was reached, as a ruK, in the second post 
opcritiie wotk, and a kid of 1 000,000 platelets ptr cubic nnllimctcr was maintained for a 
week or for vcicril mouths 

A fall in the rttitulocjti. count was characteristic of tjpical cases of congenital hemoljtic 
icterus 

In patients with Coolcj s anemia, the response of the platelets was most irregular in 
onset, number, and duration of the incrcat.c nor wan it ever as high or of as long duration as 
in the other groups Increase in the number of nu leitcd red cells is characteristic m these 
Cases 

Operations other than splcucctonn wcic not followed by anj appreciable rise in the 
platelet count during the postoperitne period ot observation 

TYPHOID FEVEE, Rapid Slide Test for the Serological Diagnosis of, Welch, H , and 

Mickle, F L ^iii J Pub He lUh 26 24S, 

A rapid slide test for the dugnosis of tjphoul ami paratjphoid fe\ers is presented which 
requires approxxuiatelj 4 minutes to comphu The results obt imed m a study of 1,100 serums 
indicate that the slide test is it least as stnsitixc and spcoific as the tube tests with which it 
was conipircd The stabilitN of the antigens used tin speed and accuracy with which a serum 
niaj be aiiaUzcd b\ this method, anl the consjstenci of the results obtained, indicate that the 
test should bo an excellent one for u'io in public health laboratories and in hospitals where 
an eirlj exclusion of typhoid fever in ceitam undi ignosed cases is often important 

Tho method is as follow'* 

On a 5 by 7 gliss slide five rows of small wax nogs arc placed (made as m the conduct 
of Khno precipitation tests) 

The patient’s serum is pipetted m the following amounts 0 OS, 0 04, 0 02, 0 01, 0 003, 
and 0 002 ml in the first four rows, using a Kahn jiipette (0 2 ml graduated in thousandths) 
In the fifth row (uied only for the first test each day> OOS ml of 0 85 per cent salt solution 
18 added to each of the four rings for controls on each of the four antigens A drop of 
“0” antigen is added to each of the scrum amounts in the first row and to the first ring in 
tho fifth row Similarl), a drop of “H ’ antigen is added to each of the serum amounts in 
tlic second row and to tlie second ring in the fifth row S paratypJn is added to the third 
row and <S schottmucUeri to tlie fourth row, each with tho appropriate controls in the third 
and fourth rings, respectively, in tho fifth row The above scrum antigen mixtures m each 
row correspond to dilutions of 1 20 through 1 640 in the tube te&t All antigens are shaken 
gently but well before using Each row of serum antigen mixture is thoroughly mixed with 
a separate toothpick or applicator starting with tho smallest amount (0 002 ml ) of serum 
and working from right to left After mixing, the glass slide is gentlj rocked back and 
forth 15 or 20 times and the degree of clumping estimated The type of agglutination oh 
tuned with the “0” antigen does not correspond to the typical small flaking or granular 
agglutm ition obtained in the tube test, and hence *‘0” and “H'* agglutination cannot be 
differentiated by appearance This is no disadvantage since both types of antigens are used 

PHOSPHATASE ACTIVITY, Serum Calcium, Inorganic Phosphorus and, Guttman, A B , 

Tyson, T L , and Gutman, E B Arch Iiit Med 57 370, 1936 

The calcium and inorganic phosphorus content of tho serum and the serum phosphatase 
activity were determined in 4 cases of hyperparathyroidism, 70 cases of Paget’s disease, 0 
cases of multiple myeloma and 45 cases of neoplastic disea&o of the bones The relevant data 
fiom the determinations m the differential diagnosis of the di'»eases of bone under considera 
tion are discussed 
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For free cholesterol, digitonin precipitation is made directly on the alcohol 
acetone extract. For total cholesterol the extract is saponified by adding 0.1 
c.c. of 33 per cent potassium hydroxide and heating two and one-half hours at 
38° C. The extract is then acidified and precii)itated with digitonin. 

Subsequent analysis is as described for bile.^ 

Mean values are reported in Table I, 

SUilllARY 

Cholesterol, free and combined, is extracted from whole blood, plasma, or 
serum equally well by single extractions made with alcohol ether or alcohol 
acetone, or by multiple e.xtraets with ether. 
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A :method for determining the heart rate of 

S5IALL ANIMALS® 


^Michael Kniazuk, Rahway, N. J. 


T he counting of the heart rate of small animals with a frequency of more 
than 200 beats per minute eanuot be accomplished accurately by ausculta- 
tion or palpation, but requires special methods of recording. Usually an elec- 
trocardiogram is taken and the number of beats per minute calculated from the 
photographic record. This makes it impossible to obtain the results instantly; 
although tlie method is accurate, it is impractical for routine determinations 
on a large scale. 

In the method to be described, the photokymograph, together with the elec- 
tromagnetic oscillograph, is replaced by a cathode ray oscillograph. Visual 
observations of the electrocardiogram on the fluorescent screen of the cathode 
ray tube are made )jy connecting the amplified heart action current to the ver- 
tical deflecting plates and a sweej) circuit oscillator to the horizontal plates. 
If the freciuency of the sweep is the same as that of tiie lieart rate, a stationary 
picture of the electrocardiogram will result, whereas a difference in frecpicncy 
of the two currents BviU cause a driftizig of tlie wave to the right or left. In 
this way readings of the heart rate can be made at the instant of synchroniza- 
tion, provided the frequency of the sweep circuit is known. Tlie ordinary type 
of sweep circuit using a gaseous discharge tube is not sufficiently constant in 
its frequency output to he calibrated and used for this purpose. The relaxa- 
tion oscillator, or multivibrator, is a much more constant frequency generator, 

•From the Merck Institute of Therapeutic Re.scarch. 

EcceiveJ for pubiication, .Cugust 11. 193fi. 
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i rom further studies (Ibid 51 11 IJ t>) the siine luthors eoiu-lude that 

Vssuiiung, as it '^oeins safe to do tliat the ditormination of fibrin gi\e3 a satisfaetory 
index of the plisma librmogcu, the experimental re''Ults obtained show that injections of the 
mother's whole blood do not increase the fibnnogtii content of the plasma in the normal 
newborn infant It seems improbable therefore, tint the beneficial effect of such injections 
in tile ease of hemorrliagic dise isp of the newborn infant is duo to increased forinition of 
fibrinogen 

BLOOD, Occult, In Stools of the Newborn Sonar B E Vm J Dis Child 51 255, 1936 

Occult blood is found too frequenth in the stools of newborn infants to bo attributed 
to parental sources or to gro-^s le-^ions of the alimentary triet 

Imestigatioii of other po& ible etiologic factor-^ reecils that it is not influenced by sex, 
frequency of stools, initiel loss of weight (dcliydnition) or the hemoglobin and erythrocyte 
le\els It 18 not responsible for the iharactcnstie rcluction of the lc%el3 of these constituents 
of the blood during tlie first ten la\s of life 

Oecult bleeding is influenced by the weight at birth, by the kind and amount of food 
to some extent by the dui ition of I ibor An cxpliuation is offered for the decreased amount 
of bleeding found m infints dcli'cred by operation 

The obsjreations of some mthors tint the incidence of occult blood in the stools is 
increased when jaundico is present could not be fun> corroborated Tlio relationship noted 
m this study between bleeding and jaundice w is found to be moie appaicnt than leal 

Prolongation of coagulating and bleeding times as well as the tendency for the Wool 
of tho newborn to hemolyzo are definite contributing factors in occult bltoding ^owc^c^, 
the bleeding scorns to bo more closely related to tho bleeding time and hence to the condition 
of tho \es«el walls, than to the clotting elements of the blood 

Occult bleeding is probably more dependent on the early bacterial invasion of tho all 
mentary tract than on the tjpo of organism involved 

The ob trv itiona recorded knd support to tho prcviou Iv mentioned assumption that the 
presence of occult blood in the stools is the re ult of hvptrcmia of tho mucosa However this 
explanation fails to take into consideration the fact that blood is detected befoie the irnta 
tion by bacteria or food can bo responsible Tie following mechanism which begins with 
birth, wems plausible In the firi,t two or three dayj, tho vascular engorgement from prc' 
sure and asphyxi i during tho birth process results m tho loss of blood cithti by rupture of 
minute mucosal ve sels or througli increased pcniicabihty of thtir walls In the next few 
days bleeding is increased temporarily by the intense livTicreraia set up bv bacteria and food 
rius 13 probably augmented by a prolongation of the clotting and bleeding times at this time 
and possibly by an incicascd permeability of the vessel walls A\ith the subsilenie of some 
of these factors there is a corresponding reduction m the amount of bh cling but tins mav 
be delayed somewhat by the rapid rise m consumption of food 

UNDDLANT PEVER Due to B Sms Homing, B G T V M V 105 1978 1035 

An outbreak of undulant fever with fourteen cases and three deaths occurrel m a 
home for elderly persons 

Raw milk from the institution herd was the only source of infection found 
Ihe herd consisted of thirty six cows and one bull The blool from two cows was posi 
tive and from another suggestive for brucella infection 

Brucella sxns was isolated from the blood of two patients and from an abscess of a 
third patient 

Blood was drawn fiom thirty two swine kept by the institution Nine were positive 
and seven suggestive for brucella infection 

llie cattle liad opportunity for natural infection from tlic swine 

Epidemiologic evidence suggests that the outbreak was due to Brucella sm? received 
from drinking raw milk from cows infected with Brucella from ewinc 
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For takinpr the elect roeavdioKTani, the animal is placed in a special liolder 
(Fig. 2). The animal vests on two wet cloth pads A and B with his fore and 
hind legs. Tlie pad.s are ve-enfoveed internally with sheet metal and fastened 
to tlic bakelite strip C. The leads are not typical for electrocardiography but 
serve well the purpose of olitaining an action current of the heai-t. The cage 
nuLst fit the animal snugly, and thei*efore different sizes are required for guinea 
pigs, rats, mice, etc. 

The principal advantages of the method are; 

1. Accurate measurements of tlie heart rate (+5 beats per minute) can be 
obtained within one or two minutes. 

2. No anestlietic or sedative is necessary to quiet the animal, since a distor- 
tion of the wave, caused by sudden struggling, is easily recognized as such. 

3. By using instead of needle electrodes tlie special holder described, excite- 
ment of the animal is to a large extent overcome. This is especially important 
for securing consistent and accurate results in bradycardia tests. 

The above method has been in daily use in our laboratory for more than 
three months for the testing of vitamin Bi avitamino.sis on rats, and has been 
found very satisfactory. 
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Spencer Optical Quality 
is made available through 
Mechanical Refinements 


•The s>cieiitificaJly formuJated optical system, precise optical workman- 
ship and thorough inspection oi optical assembly arc translated into prac- 
tical value by the coineniencc, accuracy and stability of Spencer Mechanical 
features. 



1 The perfectly proportioned stand and arm 
rigidly preserves the relationship of all parts 
of the optical system 

2 The net and pinion coarse adjustment and 
the Spencer micrometer screw type fine ad- 
justment focus body tube optics with precision 

3 The fort type substage holds the substage 
equipment in positive alignment with the body 
tube optics while mating the substitution ot 
condensers and the use of dark field illumi- 
nator much more convenient 

4 The dual cone type nosepiece, with twice the 
ordinary bearing surface, keeps the objectives 
in positne alignment 

5 The carefully fitted and lubricated surfaces of 
sliding parts — body lube, substage and me 
chanical stage — aid m maintaining the evact 
optical alignment 

These mecbamcal features extend Spencer "New 

Instrument Accuracy' into a lifetime of use 


Spencer Lens Company 

Buffalo New York 


There is a Spencer Micioscope exaeth fitted to your tjpe of woik Check the booklet 
that Intel cats jou and return tnis coupon 

□ Medical Micioscope Foldci M 70 Q Rescaich Microscope M OG 
Q Low Power Ulnocular Allcroscope M C7 o accessories 31 C9 
O Ho-spltal Instruments 


This Journal stands foi the \er> best In Ad>erUslnff Ethics 



872 


THE JOURNAL OK LABORATORY AXD CLIXICAL IIEDICIXE 


The brains of mice wliicli died from an intracerebral inoculation of the virus of lympho- 
granuloma inguinale sllo^ved meningoencephalitis on histologic examination. Exudate into the 
meninges and ventricular system and perivascular infiltration ivith infrequent formation of 
abscesses in the brain substance were the chief lesion.':. 

The inflammatory cells consisted of polymorphonuclear leucocytes, macrophages, plus- 
macytoid cells, a few small lymphocytes and a number of very large cells, possibly macro- 
phages. The proportion in which the cells of the first three types occurred depended on the 
length of time that elapsed between inoculation and death. 

Intracytoplasmie bodies were encountered infrequently'. 

LYhrPHOGEANtniOMA, Frei Test With Antigens Made From Mouse Brain, Strauss, M. J., 

and Howard, M. E. J. A. AI. A. 106: 517, lO.'lO. 

Some change occurs in antigens made from mou.se brain within a few weeks after prep- 
aration which, when injected iutraderinally, gives ri.se to a reaction almost indistinguishable 
from a true positive reaction. 

The nature of this change is at present unknown. 

This occurs in antigens made from the brains of normal mice as well as in antigens made 
from the brains of mice inoculated with lymphogranuloma inguinale. 

The false reaction is induced in normal subjects as well as in patients with lymphogranu- 
loma inguinale. 

For this reason Frei antigens made from mou.se brain would not appear to bo suitable 
for the routine diagnosis of lymphogranuloma inguinale. 

BLOOD; Values for Red Blood Cells of Average Infants and Children, Mugrage, E. E., 

and Andresen, M. I. Am. J. DLs. Child. 61: 775, 1936. 

The quantity of hemoglobin, the number of red blood cells, and the volume of packed 
cells have been determined accurately on samples of venous blood from children ranging in 
age from birth to thirteen years. 

The cliildren are divided into eighteen groups according to age, and the mean values are 
reported .for each group. Differences in blood values between boys and girls are not con- 
■sidered to be especially significant. Averages for the amount of hemoglobin, the number of 
red blood cell.c, and the volume of packed cells which are higli at birth reach a low level in the 
period between the ages of two and four months. There is a transient rise between the age.s 
of four and eight months, followed by a second decrease. The sustained increase begin.s at the 
age of eighteen months and continues to the twelfth year. Values for the twelve-year-old chil- 
dren are practically identical with those for the normal women of our previously reported 
scries. 

The mean corpuscular hemoglobin content, volume and hemoglobin concentration are 
compared with mean values for normal adults of our series. 

The means for corpuscular hemoglobin and volume are highest at birth and in the first 
few days of life. The lowest mean for corpuscular volume appears in the period between the 
ages of twelve and eighteen months, and the adult level is reached in the thrce-ye:ir-old group. 

The corpuscular hemoglobin concentration remains at a remarkably uniform level 
throughout the period of life covered in the present study. The majority of values for chil- 
dren of all ages fall within the range observed for the blood of normal adults. 

SPLENECTOMY", Blood Picture After, la Children, Wollstein, M., and Kreidel, K. V. 

Am. J. Dis. Child. 51; 765, 1936. 

In forty-four children the blood picture following splenectomy varied with the cause for 
the removal of the spleen. 

"When there had been no preoperative diminution in the number of platelets, as in cases 
of traumatic rupture, rheumatic disease, and congenital hemolytic icteru.s, there was no im 
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Also these important books at Booth No. 167 • . . 


PRACTICE OF MEDICINE -Meakins 


B)* JovATiiAv Caufsell Mcakins MD LL D Professor of Med cine and D rector of the Department 
of Medicine McGill Unnersity Physician m Chief Royal Victoria Ho pital hlontreal, formerly Professor 
Therapeut cs and Clinical Med cine Uouertiiy of Ed i buri,h 

I34S pates sOj Ulustrattonj Ja tn coloft Price $10 00 

lliere Jjs need Cor a new inactlcc of medicine that is leally new, not snnply the restatement of 
what is already to be found in books on praclfce but stated In a different way Meakins 
Practice of Medicine is a NEW textbook It presents the facts in medicine as a p!ulo«opher 
and a logician presents his case Clinical physiology is the keystone In the arch with a strong 
\eln of human sympathy thioughout and a recognition of tlic fact that the patient as well as 
the disease must lia\e the doctors earnest consideration This Is t pictorial age yet every 
book on practice except Meakins, is utterly devoid of iIlustrationA Meakins text includes oOo 
Illustrations 3o in colors This is a great book Brand new Inspirma in every page 

btylcd to meet the modem trend and tliorotigh in Us coverage this book will bioaden your 
knowledge and technic of the best approved methods for handling the sick Throughout the 
motive lias been to Assist — to help the practicing physician in solving the numeious puzzles 


and problems with winch he Is daily confiontcd 
Physiological and biochemical standpoint rather 
The latter howevei is not neglected 


TIfEORl A>D PKkCTICJ. OF FSICUIA- 
Tlll 

For many yeara there has existed a need for a prac 
tieal psjehiauy — a book sciltne forth the symptoms 

I gns diagnos s d fferent al diagnosis prognosis and 
treatmeot of d sorderi of tic mmd Sadlers book 
fills this need By William S Saolek MD Chef 
Psychiatrist and Director The Ch cage Inst tute of Re 
search and Diagnosis I 2a I pages Pnee 510 00 

MEDICAL MlCOLOGl 

The importance of diseases caused by fungi is becoming 
more and more apparent Infections in joints in the 
pleural cavity infections of the skin— all are increas 
mg especially in the trope and semi trope countries It 

II fitting that this be realized by the practcing phys c an 
*0 that he may ever be on the alert for such infections 
For this reason an autiortatve dependable text on med 
ical mycology has ben needed One is nov available 
Nev authoritative complete well llustrated Dodge 

Medical Mycology commends itself to the thoughtful 
phys cian ever on tie lookout for gu dance in new and 
untrodden paths By Carroll William Dodce 832 
pages 142 illuslraiions Price 510 00 

ADOJ. TION — SPON TANEOUS AND 
INDUClllD 

The first complete discussion of all medical aspects of 
abortion Diagnosis prevention and treatment are 
analyzed in simple clear summaries By Freperick 
J Taussic 32} pages 146 illustrations Price 57 aO 

EAASllN \TION OF THE PATIENT AND 
SIMPTOMATIC DI\0>OSIS 
Covers fully every phase of h story tak ng including 
the analys s for d ITcrential d agnos s of hundreds of 
symptoms Tells the doctor exactly what to look for 
and how to interpret the findings If the techn C here 
prescr bed is rigidly and systemac cally pursued it w 11 
y eld results in a form that w II be of greatest prac 
tical value to the exam ner By J W Murray 1 224 
pages 274 illustrat ons Free 51000 


SEE THE o 


Tills piactlce approaches the subject fiom a 
tlun from a pathologic and anatomical one 


CLIMCVL LABOR VTOItk 3IET1IODS AND 
Df lONOblB 

Nothing IS left to the imaginat on in tb s unusually 
complete book on laboratory methods and diagnosis 
Each subject is introduced m detail with the complete 
techn c of the tests including instructions regard ng 
reagents then a detailed d scussion of interpretation 
By R B H Gradvvoiil I 028 pages 328 illustrations 
M color plates Price IS $0 


ALLERGl OF TUB NOSL VND FVRA- 
NASAL SINUSES 

From the standpoint of diagnosis the nasal form of 
allergy occupies the key pos tion This book there* 
foie IS just as mport nt and valuable to the internist 
and ped atrician as it ii to the eye ear nose and 
throat man It d*als not only v tb the allerg c phases 
of nasal and paranasal s nus d seases but also w th 
lie varous factors concerned in s nus infection By 
French K Hansel 820 pages S8 illustrations 3 color 
plates Price 510 00 


METHODS OF TREATMENT 
A d fferent type of therapeutic gu de Covers all forms 
of treatment — rest drugs diet hydrotherapy gymnastics 
massage electrotherapy rad otherapy cl mate aerother 
apy heliotherapy psychotherapy By Looan Clbnoen 
INC 880 pages 102 Ilustraiions Free 510 00 


EXOPHTHALMIC GOITER AND ITS 
MEDICAL TREVXMENT 
Here s diKUSsed and evaluated the work of many 
auibonties on the eiiolog cal clin cal and laboratory 
1 pects of exophthalmic go ter No feature of the 
numerous aspects of exophthalm c go icr has been over 
looked Its 436 pages are packed with pract cal dm cal 
information of value to all who are nlercsted in this 
most complex d sea<e m medic ne By Israel Bram 
Second Ed tion 456 pages 79 illustrations Price 
56 00 
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1. Of the cases of hyperparathyroidism in wliicli determinations are recorded in the 
literature, about four-fifths showed consistent hypercalcemia, with a calcium content of more 
than 12 luj;. per 100 c.c., and about one-half, consistent hypophosphatemia, with an inorganic 
phosphorus content of less than 2.5 mg. Increase in blood phosphatase activity was found 
in every case of classic hyperparathyroidism with definite changes in the bones in which 
determinations were made (28 cases). 

2. The calcium and inorganic phosphorus contents of the serum are within normal 
limits in cases of uncomplicated Paget’s disease. The serum phosphatase activity is almost 
invariably increased in cases of advanced disease reaching values forty or more times the 
mean normal value. The level for serum phosphatase is roughly proportional to the extent 
of involvement of the bones and is probably affected also by the activity of the osseous 
lesions. In this sense, the determination may be of value in prognosis. Increased blood 
phosphatase activity is not specific for Paget’s disease. The increase in instances of early, 
localized Paget’s disease is often equivocal, so that the determination is of little value in 
such cases. Nor is it usuallj- of assistance in differentiating cases of osteoplastic metastases 
in the bone, in which serum phosphatase activity is also increased. 

3. Definite hypercalcemia has been observed in a number of cases of multiple myeloma. 
The inorganic phosphorus content of the serum is normal or somewhat elevated. The serum 
phosphatase activity is usually normal or slightly elevated. 

4. Hypercalcemia is present in occasional cases of carcinoma with extensive, predomi- 
nantly osteolytic metast;ises to the bones. The amount of inorganic phosphorus in the scrum 
is usually within normal limits, but it may bo depressed in cases of advanced cachexia or 
increased when renal insufficiency is present. The serum phosphatase activity is usually 
moderately increased or essentially normal. 

In cases of carcinoma with extensive, predominantly osteoplastic metastases, the serum 
phosphatase activity may be as high as that in advanced Paget’s disease. The content of 
calcium and that of inorganic phosphorus in the serum are norm.al, except when renal insuffi- 
ciency is present. In cases of carcinoma with metastases to the liver, with or without 
jaundice, variable increases in serum phosphatase activity are observed. 

LEUKOCYTES, Rest and Activity Levels of, in Health and Disease, Medlar, E. M. Arch. 

Int. Med. 57: 3G7, 1930. 

Definite "rest” and "activity” levels of the leucocyte count do not e.xist if the activ- 
ity is limited to mild e.xercise. 

Complete relaxation, such as a night’s steep or two hours in bed, appears to bring 
about a more irregular distribution of the leucocytes, both in the total and in the differential 
count, than is present during a state of normal activity. 

Great care should be exercised whenever an attempt is made to interpret the sig- 
nificance of the leucocytic picture when the fluctuations noted are within a normal range. 

Fluctuations occur in abnormal as well as in normal leucocytic pictures. 

These variation.-:, when allowed for, do not seriously interfere with the pathologic 
interpretation of the significance of leucocyte counts. 

BLOOD COAGULATION, Factors Involved in, in the Newborn Infant: IV. Variations in 

Fibrinogen Content, Crane, M, M., and Sanford, H. A. Am. J. Dis. Child. 51: 99, 

1936. 

The quantity of fibrin formed in the plasma of infants during the first ten days of life 
has been studied. The average value for fibrin under the conditions of this investigation 
was found to be 0.3s gm. per 100 c.c. of plasma, with variations between 0.22 and 0.07 gm. 
In the great majority of cases the content was between 0.25 and 0.55 gm. There is com- 
monly a rise in the amount of fibrin during the first three to five days of life, after which 
there is no consistent change. 
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CORRESPONDENCE 


The Disappearance of Phenols and Cresols Added to “Biological Products’’ on Standing 
Dear Sir: 

In the paper with the aboie title* the following statement Ha's made f “After a 
certain length of time, definite for each tape of product (expiration date), the laccine, 
antitoxin (or other product) is returned to the producer, retested for potenci, and if found 
satisfaetorj and sterile, reiialed and redistributed for use ’ This statement is true in part 
only. It IS incorrect =o far as vaccines are concerned. Vaccines, if returned, are not at any 
time redistributed b\ a producer Antitoxin^, if returned, maj be lepiocc'sed and then, if 
satisfaetorj, mat be reiialed and redistributed. 

Attention maj also be tailed to the interesting paper} bi P ilasucci and il I lloffat 
in nliicli the lo's of phenol and tricresol in biological products when stored at room tern 
perature in rubber capped vials because of the diffusion of the phenol or tricresol aapors 
through the rubber taps was described 


K. George Fall 


Dear Sir: 

In connection with our article on Pulraonarj Moniliasis which appeirod in the April 
issue, p. 687, we should like to gi\e credit to our labor itor\ technician, Eachel Milos, for the 
routine laboratorj work done in this connection 

Farl L. Warren, 


•This JOCR.su. li Ctl. 1937 
tPage Ct-’ 

JJ Vm. Pharrn Xssn 11 117. 1923 
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The Cultural 
Detection of Typhoid 

FOR ISOLATION OF THE ORGANISM 
BACTO- BISMUTH SULFITE AGAR 

Direct isolation of Eberthella typhosa from stools of typhoid 
patients is readily accomplished on plates of medium prepared from 
Bacto-Bismuth Sulfite Agar. Isolations are made on smear plates 
of the medium, and detection of the organism is possible within 24 
to 36 hours after inoculation. 

Upon plates of this medium discrete surface colonies of £• 
typhosa are black and are surrounded by a distinctive blackened 
zone which exhibits a metallic sheen. The almost complete inhibi- 
tion of organisms of the coU-acrogenes group permits massive in- 
oculation of the plates and assures a high percentage of positive 
isolations. 

^ Bacto-Bismuth Sulfite Agar is prepared according to a modifica- 
tion of the Wilson-BIair formula. It has been tested under widely 
varied conditions in many laboratories and is highly recommended. 

FOR CONFIRMATION 
BACTO-RUSSELL DOUBLE SUGAR AGAR 

Typical colonies of £. typhosa on plates of Bismuth Sulfite Agar 
may be transferred to tubes of medium prepared from Bacto-Rus- 
seil Double Sugar Agar for further identification. The cultural re- 
actions produced by aerobic and anaerobic growth of the organism 
in this medium are brilliant and characteristic. 

Bacto-Russell Double Sugar Agar is prepared strictly in con- 
formity with the original formula except that the more stable in- 
dicator, phenol red, is used. It is an excellent medium for the cul- 
tural identification of isolated strains of organisms of the intestinal 
group. 

Specify '^DIFCO^^ 

TQU TRAnB NAME OF TUB riONEBRS 
tn tbo Uecearch nn4 Dcrelopment ct Uacto-roptone nntl Deltydratcd Culture Medlu 


Difco Laboratories 
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You are cordially invited. Doctor, to see 
these neiv books at the AM. A, in Atlantic City 

era doctor reading this is invited to be our guest, uhenoier time 
will permit, during the Atlantic Citj meeting of the Amerioau lledi 
eul Association. Our Booth 2so 107 — just opposite the registration deslv — 
will be fitted up for jour comfort. Enjoj it. A’ou will not bo bothered 
With overze.alous attendants wanting to sell jou something. Come Sit 
down. Smoke joui cigar and lest Arrange to meet jour friends in Booth 
1()7. Just saj ‘ ‘ Meet me at the Mosbj' Booth. ' 


OPERATIVE SURGERY — Horsley 'Bigger 

B> J SiinLTos Horsles M D LL D F \ C S Attcndtnc Surgeon St Elizabeth s Ilo'pital Richmond, 

\a and Isaac \ Bicccr M D ProfcA^^or of Surger> Medical College of Virginia, Surgeon in Chief, 
Medical College of Virginia Hospitals Richmond \u With contributions b> C C Collman MD 
FACS, Profe<«or of Neurological Surpcr>. Medical College of Virginia, Austin I Dodson, ^fD 
FACS, Pfofcs<o’' of Urology Medical Collece of Virginia John S Horslca Ir , M D Assistant Pro 
fc^'or of Surgery. Medical College of Virginia and Donxld M Faulkncr MD Associate Orthopedist 
Medical College of Virginia I olum/s 1JS7 pas/j I2y9 tllustTolions Price OD 

V m:u, muuant, convincing, vtriioniT vtivi: 

OperatUc Stir,;erj Will Ke Wdcomctl Suriceons and btiidenti. 
but It a A%orK should not be a paste pot contribution — ihe creation of iinisiniix tu i dc wiMn?? 
wi^-o'-the-^\lsp — but should be a teal piil^atins contribution made by men who face operatue 
tasks theniscUes dally and, A\in oi lose, leeord their methods, des>eiibe then teelinic tnd lend 
a hand to their fellow* buch a book as this is now ^nailable Piesh new cusp light from 
the opeiating room and teaching rostrums You will enjoj the invlgoi itmg, orone gning 
breath that comes from leading and stud\ing such a te\t is this And the illustrations — 1J'»0 
of them — will gi\e nou i picture so plain, so realistic, that >ou youiself will cut dissect, 
tie. as >ou read the text and look into the technique This work will please, instruct, charm >ou 


HVNDIJOOK or OUTIIOPEUIC StUGERY 
PrcKnts the fundamental facts and principles of ortho 
edic surgery in as conci<e a manner as pos*tbie Ihis 
ook IS not an upinion of one man or one trend of 
thought enianalng from one clinic It is a con<ensus 
of opinion on the various subjects as presented in the 
ortliopsdic textbooks tnd the more recent orthopedic 
literature ent cized and tempered nith the thought and 
opinion of 25 teachers of orthopedic surgery and others 
representing 18 difierent medical <cbools By Alfred 
R ives Shanos, Jr, S93 pages 169 illustrations Price, 

^5 00 

siN'orsis or digestive diseases 

This book presents simply clcady and concucly. the 
essential facta concerning the diseases of digestion An 
effort has been made to preserve the proper balmce 
betneen <irc$s and subordination inclusion and omis 
«ion and to emphasize throughout the ways n which 
i.>trocnicrolog> fils into the larger field of internal 
medicine By John L Kantor 260 pages, 40 sllus 
Iraiions Price, 53 50 

PlIVbIC’VE THERAPELTIC VIETIIODS IN 
OTOEAKYN’GOLOGl 

This brand new work should prove of ncstimablc value 
to the otolaryngologist and general practitioner and tcch 
nician in treating car, nose and throat conditions with 
physical measure* By Abrahasi Hollendcr 443 
pagcA, IS9 illu'iratiors Price, $5 00 

MEDICAL DUOLOGY 

This book prc<cnts the facts involved in thc«e subjects 
in a manner that mvkcs them of practical value to the 
physician in general practice Details of differential 
diagnosis, pathology and treattrent are given By Irvin 
S koLL 431 pages 92 illustration* 6 color plate* 
Price $5 00 

MVNVGiniENT OF OD&TETUIC DIFFI- 
CLLTIES 

This IS not a conventional textbook Fundaxrentals 
have been oniiitcd Detailed aiici lion is given to all 
the vanous complications that might po««ibl> ari*c in 
a general obs’ciric practice Provides swiftly available 
nf(-rroation to supplement one s judgment respecting 
the proper manafeCirent of such oiSculties and cmer- 
gercies By Paul Tixts S40 pages 314 illustrations 
4 color plates Price iS aO 

SEE THE POLL 


'slNOFSIS OF GINECOLOGY 
This synopsis supplements the larger texts on gynecology 
It IS a convenient guide for study at odd moments and 
for memorization of the leading points in gynecologic 
examination diagnosis and treatment By 11 S Cros- 
SLN and ^R J Ckosscn New Second Edition 240 
pages 115 illustr itions Price, 52 75 

5»\N0I»SIS or AN’O-RLC'I VL DISEASES 
Covers especially well the tcchnic of methods of diag 
nosis and details of treatment which can be adminis- 
tered without the u‘c of general anesthesia hlany 
methods of office treatment are described and clearly 
illustrated Bv Louis J Hirschmvn 2S8 pages, 174 
illustration* Price 53 50 

MATERIA VI E I) I C A, TOXICOLOGY AND 

PH VRMACOGXOSy 

A reference book on the therapeutic? toxicology 
pharmacognosy and posology of the oiFicial drugs of 
the United States Pharmacopoeia \i and the National 
Formulary \I Bv William Mansfield 707 pages 
202 illustrations Price >6 75 

SDTTOX— PIIlSICAL DIAGNOSIS 
The art and technic of history taking and physical 
exairination of tne patient in health and in disease 
TIic many radiographs in the text arc used to *er\c as 
excellent records of the location of actual di ca*c proc 
ev cs Tlic mechanical aids to diagnosis are minimized 
throughout with the hope that the student and prac 
lUioner will recognize them as only one of the aids in 
the exaroinaiion of the pat enl The book is a crys 
taliization of the author s experience of years of teaching 
m the Medical Clinics of Norihv\e*tcrn University and 
in the nodical wards and ih* Cardiac Follow up Clime 
of the Cook County Ho'piial By Dov C Sltto 480 
paces 302 illustrations 8 color plates Price about 
>5 00 

Z VnORSKA— SANOPMS OF PEDIATRICS 
Pre*eniing in clinical form the rcs-Its of nearly 35 
vears practice as a family pcdiairi..i3n ard containing 
onlv the r'eaty rcaulis of trial and error enco intercd 
during lie vcats actual service Each step '1 rrcai 
meet and diagr csis i< carefully cip’aircd ard demon 
strated to simplify as'imilation of the work By John 
ZuioRSKT and T S Zahorsky Nev Second Edition. 
3C6 pages 80 vllusirut o~5 Ptuc. $4 00 
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An Outstanding Achievement 

B E C K M a N pH METER 

(GLASS ELECTRODE) 

The Beckman pH Meter leads the be safely wiped for cleaning; a corn- 
field in pH measuring instruments pact calomel electrode; a unique 
for simplicity, ruggedness, accuracy, thermionic amplifier which gives 
poitabiUty and economical main- continuous indications, thus elim- 
lenance. The glass electrode permits mating the objectionable ballistic 
speedy and precise determinations method formerly used, 
on body fluids, culture media and 

laboratory solutions. The accuracy The pH readings ore shown directly 
of the readings is unaffected by on the dial at any temperature from 
color, turbidity, colloidal matter, 10® to 40® C ; a built-in temperature 
proteins, dissolved gases, oxidizing compensator makes temperature 
or reducing agents. correction tables unnecessary. 

Only the Beckman pH Meter offers 
the combined advantages of a small, 
sturdy glass electrode, which may 

(cation 


special glass electrodes 
are available for a wide 
variety of applications, 
including micro elec- 
trodes which require only 
O.OOS ml of sample and 
extension electrodes^ for 
direct pH determinations 
on patients. 

The Beckman pH Meter 
IS unequalled for routine 
determinations as well os 
speciol investigations. 


Write today 
for literature. 


NATIONAL TECHNICAL LABORATORIES 

3330 E. COLORaDO STREET PHSaDENa, CaiilF. 


. . . Universal Appl 
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THE ASSOCIATION 

For the Study of 

INTERNAL SECRETIONS 

Twenty-first 

Annual Scientific Session 
The Haddon Hall, Atlantic City, N. J. 

June 7 and 8, 1937 

At this meeting papers dealing rvitli the various aspects of the subject 
of endocrinology ivill be presented and discussed. The following well- 
known authorities in this field will participate in the program: 

Bard, of Johns Hopkins School of Medicine, Baltimore; Beck and 
Sutter, of the Diagnostic Clinic, Baltimore; Collip of McGill University, 
^Montreal ; Dunn of Philadelphia ; Eidelsberg of Columbia University, New 
York; Engle and Sevringhaus of the College of Physicians and Surgeous, 
New York; Finkler and Friedman of the Beth Israel Hospital, Newark; 
Harrop of the Johns Hopkins Hospital, Baltimore ; Hartman of Ohio State 
University, Columbus; Heckel of Chicago; Hoskins of Harvard Medical 
College, Boston; Ivy and Greene of Northwestern University Medical 
School, Chicago ; King of the University of Pittsburgh ; Koch, Kenyon, 
Gallagher and Peterson of the University of Chicago ; Kurzrok, Wies- 
bader, Mulinos and Watson of New York; Long of Yale University, New 
Haven; Mischell of New York; Nelson of Wayne University College of 
iiledieine, Detroit; Obermer of London; Pottenger of the University of 
Southern California School of Medicine, Los Angeles; Pottenger and 
Simonsen of the Pottenger Sanatorium and Clinic for Diseases of the 
Chest, Monrovia; Eichter of the Johns Hopkuis Hospital, Baltimore; 
Eiddle, Bates, Schooley, Lahr and Johnson of the Carnegie Institirte, 
Cold Spring Harbor, New Yor-k; Eoss and Hamblen, Duke Univeimtj' 
School of Medicine, Durham; Eowntree, Steinberg, Emhorn, Sctoffer 
and Zeigler of the Philadelphia Institute for Medical Kesearch; Salter 
and Wilson of Harvard iledical School, Boston ; Sevringhaus of the 
State of Wisconsin Genei-al Hospital, Madison; Shelton and Tager of the 
Univei’sity of Southern California, Los Angeles; Sprunt of Duke Lnivei’- 
sity School of ^ledieine, Durham; Thompson, Heckel, Thompson and 
Dickie of Chicago ; Thom of the Johns Hopkins Hospital, Baltimore; and 
Werner of St. Louis. 

Complete program may be had by addressing the secretary: 
E. Kost Shelton, M.D., 921 Westwood Blvd., Los Angeles, California 

Registration Fee for Entire Session $1 .00 
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GRUEBLER-HOLLBORN STAINS 

“NUCPLASCOLL” 

Made from 

IGF Standardized Stains 

S IMPLE, reliable, fast, fourfold 
simultaneous staining of connec- 
tive tissue sections, giving a sharp 
nuclear coloring. Staining time 
about 30 minutes. The solution is 
stable. Also for detection of 
amoeba and other intestinal para- 
sites. 

— ^The Gruebler-Hollfaorn (IGF) 
Trade Mark on standardized stains 
IS your guarantee of purity, uni- 
formity and permanency. 

Particulars on request 

Pfali^ & Bauer, Inc. 

EMPIRE STATE BUHJIMC, NEW TORK 



IMPROVED DARE _ 
HEMOGLOBINOMETER g 
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New features 

1. Restandardized so normal 
equals 16 grams per 100 ac. 
2 All instruments are now sup- 

f illed with gram scale. Read- 
ngs can be reported in grams 
3 Dare Hemogloblnometers are 
now checked against tbe Van- 
Slyke oxygen capacity meth- 
od which Insures accuracy. 
The above at no additional 
price. 

4 Can be supplied with fields In 
Juxtaposition. 

(Gram Scales, Restandardlzlng 
and Fields in Juxtaposition can 
be attached to former models ) 


RIHKER INSTRUMENT COMPANY 
SOLE MANUFACTURERS 
1919 Fairmount Ave. • Philadelphia, Pa. 


me ALOE IDE TEST KIT 

for RAPID DIAGNOSIS of SYPHILIS 

iB 0! 



Only 15 minutes are required to perform the 
new Ide color test for diagnosis of syphilis * 
In emergency transfusions, in quick preliminary 
examinations, and in everyday practice, this 
test should find an invaluable place It is 
extremely simple and in accuracy compares 
favorably with the Kahn, Wassermann, etc 

•Ide and Ide Ide Test the New Color Test fot 
Syphilis, J Lab W Clin Med. (August), J9S6 


Ihe Aloe Ide Test Kit is furnished complete, 
except microscope, uitli all neecs'^ary equip 
meat for making the test Detailed instruc 
tions are included — in less than an hour you 
can learn to make the test perfectly. The 
'iverage test requires a maximum of 15 minutes 
and takes only a drop of blood 

L4>530'Aloe Ide Test Kd in wood block cate, 
with full intlruclions . . S9.75 


ST. LOUIS 


A. S. ALOE CO. 


LOS ANGELES 
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• The summer traveler or camper 
friNjucntlv accepts chances of infec- 
tion h}' Eiiiiamoi’ba histolytica, Uii- 
"iiariled water supplies, fooJ prepared 
tiv unknown hands, tiic unavoidable 
pre-ence of the housefly — all contrib- 
ute to the possibility of ingestion of 
the cysts of this organism. 

Throughout the year the physician 
has many occasions to consider ame- 
biasis in the differential diagnosis, in- 
asmuch as 5 i>ereent to 10 percent of 


the population of the United States is 
infected. The symptoms of amebic 
Infestation are protean and suggestive 
of a variety of diseases of dilTereut 
etiologies. 

Carbarsone, Lilly (p.carbamino 
phenjl.arsonic acid), is effective in 
treatment, is of low toxicity, and is 
usually successful without supplemen- 
tary medication. It may be given 
orally in capsules or tablets, or it may 
be administered by retention enema. 
Supplied in 0.25 -Gm. pulvules; in 
0.03 -Gm. and 0.25 -Gm. tablets; in 
boxes of six 2.Gm. vials; and in one- 
ounce bottles. 


ELI LILLY iliYD COMPANY 

Principal OJJiccii and Laboratories^ Indianapolis^ Indiana^ U-S.A. 
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j\EW LOW PltlCES 
INCREASED EFFICIENCY 

in 

WILSON SODA LIME 

opening a still wider field of usefulness for this COj 
absorbent aceepted as standard by the medical profes- 
sion. Greater hardness and eapacity. Additional economy. 
Write for new prices. Dept. L, De^vey & Almy Chemical 
Co., Cambridge B, Ma^s. 


DEWEY & ALMY CHEMICAL CO. 



"GRAND PRIX” 


Dr« G, Gruebler &. Co, 


(J. &. A. Schmid) 

Founded ISSO 

Microscopical Stains - * - Staining Solutions 
Physiological Preparations 

□ □ n 

Absolute Dependability Guaranteed 

□ □ □ 

Our complete stock assures 

prompt deliveries 

□ □ D 

Sole Distributors 

AKATOS, Inc. 

55 VAN DAM STREET 
NEW YORK 
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THK JOURX.VL OF LVIiOR^iOR\ VXD CUXICVL MhDICIXE 



A PORTRAIT OF PERFECT SATISFACTION 

And the production of buch portraits is our life business — that’s 
why we maintain such extensive inventories of laboratory supplies, 
glassware and chemicals. That’s why we use an unusually complete 
checking system to insure absolute accuracy. That’s why we take 
such care in wrapping and shipping. And that’s why we guarantee, 
without exception, the quality and safe delivery to you of every 
item you order. Your order will bring you a generous sample of 
this satisfaction. 
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M ore than 1500 poges el KMnbiie chamcol labeialery oppsratus and chemical leagenta, 1246 pages of which 
constitute the most complete and extensively varied hoM el chemical laboratory apparatus available indud* 
mg a great quantity el new end highly qnproved equipment appbcablo to every held. Every item is accurately 
illustrated, descriptions ore complete ona conlom current spcabcations. cmd pnees ore the most recent ovcdlable. 

The chemiced cotolog has o very complete listmg of organic chemicals, culture media; btologicol stains, 
reagent cheimcalsolC.P..U.S.P..NJ’.andTechmcal grades, slondord solutions, mmerols. ores, micro chemicals, eta 
11 you do not hove copies ol the saentihc laboratory cqiparat us catalog No. 50 and chemical leogent cotolog No. 
55 write lor your set today You will find them to be the most valuoble reference and buying media available. 
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These Fisher>Kahn shaking machines agitate 
samples at the required rate of 275 to 285 
times per minute. The large size holds one to 
six racks of test tubes and sells for $85.00. 
The small machine holds one to three racks 
and is available for $75.00. (Prices do not 
include racks.) 

The rubber coated, silent racks (No. H>806) 
recommended for use with these machines are 
$2.75 each. 


Fisher- 

Kahn 

Shaking 

Machines 



Fisher Scientific Company 


711-723 Forbes Street 


Pittsburgh, Pa. 


THE DUBOSCQ TYPE 

PHOTOELECTRIC 

COLORIMETER 

Developed \>v A. Goud^mit, Jr., 
and Iv. B. Sunimerson of Cor- 
nell Univerattv iledwol CoIIepe. 


This instrument offers many advantages over other photo- 
electric colorimeters. There is nothing new to learn about 
the manipul.ithe procedure or the calculation. 

All of the well kno\vn features of the usual cup and plunger 
colorimeter have been retained, together with the recognized 
advantages for color matching of a precision physical 
method instead of the eye. 

Full descrtpcion sene upon retiuest 


Price without galvanometer or resistance 

Rlett Manufacturing Co. 

INCORPORATED 

179 East 87th Street New York, N. Y. 
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The Klett 
Bio - Colorimeter 



No. GIO 


F or more than twenty years we have 
been specializing in the manufacture of 
American-made Colorimeters. This enables 
us to produce instruments widely accepted 
for their accuracy and durability. 

The standard type, shown above, is so 
arranged that by means of special attach- 
ments it can be converted into a ( 1 ) Micro 
Colorimeter, (2) Comparison Spectroscope, 
(3) Hydrogen Ion Colorimeter, (4) Color 
Filter Photometer, (5) Permanent Glass 
Standard Colorimeter. 

For Complete Description and Prices, 


® Clinical Laboratory 
Methods 

By W. E. BRAY, B.A., M.D. 
Professor of Clinical Pathology, Uni- 
versity of Virginia; Director of 
Clinical Laboratories, Univer- 
sity of Virginia Hospital 

The objcctU’e of this synopsis is to brin^ 
together in a small volume for ready 
reference the more recent Information 
and the most frequently used methods of 
laboratory diasrnosis. 334 PnRcs, 33 lIluS' 
trations* IX Color Plates. Price, $3.75. 

Contents. — General Rules — Labora- 
tory' Examinations of Value in Var- 
ious Cases; Urinalysis; Hematology; 
Blood Chemistry; Gastric Analysis; 
Feces and Intestinal Parasites; Punc- 
ture Fluid Examination. Cerebro- 
spinal Fluid Examination; Sputum; 
Bacteriology'; Water and Milk Exam- 
ination; Serology; Basal Metabolism 
Tests; Allergy Tests; Poisons and For- 
eign Substances; Surgical Pathology; 
Indicators, Stains and Staining Solu- 
tions, Reagents, Removal of Laboratory' 
Stains, Atomic Weights, Table of 
Equivalents, Table of Normals. 

0. V. Mosby Co., Publishers, St. Louis 


A Handsome Permanent 
Binder for the Journal of 
Laboratory and Clinical 
Medicine 



ONLY 

$125 


madon and binder 


ONLY binder that opens 
flat as a bound book! Made 
of durable imitation leather, 
it will prescr\e your journals 
permanently. Each cover 
holds 13 issues (one volume). Do 
your own binding at home in a few 
minutes. Instructions easy to fol- 
low. Mail coupon for full infor- 
10-day free trial. 


Write for our Bio Bulletin 

Klett Manufacturing 
Company, Inc. 

179 East 87th St. New York, N. Y. 


i MAlls COtJPOX TODAY! 

I SUCKERT tOOSE LEAP COVER CO. 

I 234 W, Earned St., Detroit. Michigan 

J Mail postpaid binders for The Journal of Lab- 

1 oratory and Clinical Medicine for years 

I Will remit in 10 days or return bindings collect. 

I Name 

j Address 

I City Stale 
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Used Wherever Accurate Temperature 
Histories Are Imperative 

CENCO 

DeKHOTINSKY 

CONSTANT 
TEMPERATURE 

INCUBATORS 

Improved Cenco-DeKhotinsky 
Incubators retain die patented triple^ 
wall construction, upon which their 
enviable reputation for uniformity of 
temperature distribution in the heat* 
ing chamber has been built. New features, in addition to a modern, highly 
attractive exterior design and finish, are: an inner lining of monel metal; a 
side port with shutter to permit rapid changing of the interior air, when 
desired; a full glass inner door; a compact, fully'enclosed heat regulating 
system conveniently located within easy reach of the operators right hand; 
and two pilot lamps to indicate both the operation of the main and auxiliary 
heat regulating units. At the present prices, these incubators are the best 
values obtainable in precision constant and uniform temperature incubators. 

46010A 46020A 

Inside Dimensions: 14%xl2xH% in. Inside Dimensions: 19%xl7xl4 in. 

For 110 volts $140.00 For 110 volts $200.00 

Scientific) 

SCIENTIFIC LABORATORY 

INSTRUMENTS yy’IV^ APPARATUS 

New York • Boston • CHICAGO • Toronto • Los Angeles 

CHICAGO ^ BOSTON 

1700 Irving Pk. Blvd. 79 Amherst St. 

Northccnter Sta. Cambridge A Sta. 
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COLEMAN &. BELL 
BIOLOGICAL STAINS 
ARE DEPENDABLE! 


In the past fifteen years, we have developed 
processes for the manufacture and purification 
of several hundred dyes for use as biological 
stains. In connection with their manufacture and purification, we 
have developed a testing laboratory which is completely equipped 
for testing the purity of these products both chemically and bio- 
logically. Note our new convenient screw cap bottle for the dry 
stains and the screw cap bottle with dropper for the 1 oz. bottles 
of stains in solution. Catalog upon request. 


THE COLEMAN & BELL CO. 

INCORPORATED 

Manufacturing Chemists NORWOOD, OHIO 


GIEMSA STAIN . . . 

This stain is now recognized as a standard method of prepa- 
ration of blood films for diagnosis and for research investi- 
gation. It is also very useful in parasitological and inclusion 
body examinations. 

These laboratories have perfected 

American-Made Giemsa Stain that is as Effective and Stable 
as any Solution Hitherto Manufactured. 

It has been certified by the Commission on Standardization 
of Biological Stains, and bears the certification label on 
every bottle. 

Write for complete Hematological Bulletin describing this 
stain. 

Price; 50-grain bottle for $2.00. Marketed in amber bottle with Bake- 
lite stopper and dropper attached. 

GRADWOHL LABORATORIES 

3514 Lucas Avenue St. Louis, Missouri 
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THIS ONE 
COLORIMETER 
SERVES 
A DOUBLE 
PURPOSE 


The B & L Colorimeter, invaluable for general colorimetric analysis, can be 
made to serve as a hemoglobinometer through the addition of a Newcomer 
Hemoglobin attachment. Where investment in equipment must be limited, 
this effects a desirable saving without sacrificing the efficiency and accuracy 
so vital in the laboratory. 

As a Colorimeter, it permits examination and accurate analysis of any sub- 
stance, with which the color reaction to reagents is sufficiently stable to last 
during the measurement. 

As a Hemoglobinometer, it is a v.aluable time saver, permitting exact read- 
ing from a scale, which with the chart permits conversion to grams of 
hemoglobin per 100 c.c. 

Before you invest in additional equipment investigate the B & L Duboscq 
Colorimeter. For complete details write to Bausch & Lomb Optical Co., 
646 St. Paul St., Rochester, N. Y. 


BAUSCH S- LOMB 


....WE MAKE OUR OWN GLASS TO 
INSURE STANDARDIZED PRODUCTION 



FOR YOUR GLASSES INSIST ON B A L 
ORTHOGON LENSES AND B A L FRAMES . . . 
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CLINICAL AND EXPERIMENTAL 


THE ACID BASE B.VLANCE OP THE BLOOD IN HI&RAINE* 


E SIUNTN\ YLEK, Pa D , V C Myeus, Pii D , D Sc , C T AVu, HD, vnd 
■\V H Dvniflson, PhD, Cle\el\nd, Ohio 


I T IS readilj appreciated that mi^jiamc laiilis Ingh among chronic ailments 
uhich result iii loss of time and broken engagements for ^voik and pleasuic 
Although migraine is not in itself a fatal malady, it makes its claim for attention 
by the peiiodieity and unpleasantness of the attacks Accoidnigly, man> at 
tempts ha^ e been made through the ages to affect a remcd> foi this disordei and 
to discover its possible causatue factor (Rilcj*) 

The first direct evidence associating migraine attacks with possible changes 
in the acid base balance of the blood was that presented bj R and S Weismanii 
Nettcr,® who determined the blood cxrbon dioxide content and pH in such cases 
These autliois found in ele\cn patients between attacks that the mean alkaline 
reser\e was 61 6 volumes pei cent and the mean pH 7 39, with limits of vaiiation 
within the normal lange Bloods winch weic drawn dining the crisis weie found 
to be essentially identical witli those diawn between attacks These authors were 
able, howe\er, to cany out a series of determinations in two cases wheie the 
attaclis occurred at regular intervals Fiom tlic obsei\ations made upon these 
two cases the opinion was expiessed that in certain cases of migraine the attacks 
are related to an uncompensated alkalosis which appeals se\eral houis before 
the attack develops It was also rcpoitcd that hjpei\entilation maj result in an 
attack of migraine, probably through an excessue loss of caibon dioxide Aside 
from these diicct obseivations, the chief CMdence of a possible distuibance of the 
acid base balance of the blood lies indirectly in the reported beneficial effects of 

•From the Department of Biochemjstrj School of Medicine Western Reserve University 
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T hose who are interested in allergy are invited to inquire into the 
Knapp & Knapp regional and individualized allergy services. 

Attention is also invited to the following allergy products, which are 
of the finest quality and prepared under the personal supervision of the 
heads of the firm: 

1. Bacteria for scratch and intradermaZ skin testing and treating. 

2. Emanations and miscellaneous allergens for scratch and intradermal skin 
testing and treating. 

3. Poods for scratch and intradermal skin testing. 

4. Fungi for scratch and intradermal skin testing and treating. 

5. Laboratory services for the extraction of individual house dust and other 
special substances from which it may be desired by the physician to have 
an extract made. 

6. Pollens, dry, for making extracts, 

7. Pollens for scratch and intradermal skin testing. 

8. Pollen; concentrated extracts for making treatment dilutions. 

9. Pollens; individualized treatment sets. 

The selection of diagnostic pollens is based upon specific knowledge 
of the allergy-exciting flora of the section in which the pollens are to be 
used, this knowledge having been obtained through actual botanical 
surveys by a skilled allergy botanist. Selections are not made by guess, 
or by merely referring to botany books or other unreliable sources on 
the subject. 

Individualized, botanically correct treatment sets are prepared to 
meet the specific needs of the patient after the history has been taken 
and the skin tests made in the ease. 


KNAPP & KNAPP 

Allergy Service 


Wilkinsburg, Pa. 


North Hollywood, Calif. 
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PKECIPITINS FOR STKCPTOCOCGUS HEMOLYTICUS IN 
RHEUjNLVTOID arthritis SERUJiIS* 


Mu?gvret Strvub Neil, \nd ED^\ \rd V Hvutung, HD, New York, N Y 


T he pie&eucc ot agglutmuis foi hemolytic stieptococci in high titeis in the 
serums of patients \\ith rheunntoid arthiitis has been \eiified by most 
investigators of this problem ^ ** Agghitmms foi these oigaiiisms aie not found 
at all 01 only in low titeis in most seiums fiom patients with osteoarthntis or 
from normal subjects These findings, summarized m Table I, stand out as 
almost the onlj undisputed obsci\atious among the \aiious baeteriologic and 
seiologic studies on aithiitis published in tlic last thirty six jeais The lesults 
of the agglutmation icactions ha\c led manj imestigatois to assume that 
hemolytic sticptocoeci aie imolved, prinianlj oi secondarily, in the etiology 
of rheumatoid ai tin itis Ccitamlj agglutmation is not specific foi any ‘typical 
stiain” of stieptococcus Compilable results aie obtained with various stiaiiis 
of Sti eptococcu^ hcmolyUcus 

The purpose of this study w is to deteimme the presence of piecipitms foi 
\arious fractions of hemolytic sticptocoeci in the serums of aithiitis patients 
and to comiJaio tlie lesults thus obt lined with the agglutinin content of the same 
scrum It has been found that in some bactciia, such as in the pneumococcus, 
type specificitj inaj be determined b> a characteiistic carbohydrate and gioup 
specificity by the pioteiii fiaction of the oiganism Chemical dctciminaiits of 
type and gioup specificity ha^e been demonstrated foi the Stt eptococcus 
liemohjUcus as well Othci woikeis ha\c found in streptococci a type specific 
piotcm which permits distinction of types in agi cement with tlie results of agglu 
tination and mouse piotectiou tests, and nucleoprotein winch gives cioss 
precipitin and complement fixation icactions with analogous fractions of other 
gram positive cocci, such as Streptococcus itndans, pneumococcus and staphylo 
coccus A gioup specific caibohydiatc has been found which is characteristic 
of strains of human origin Other fractions lia.%e been shown to be present 
but they are not impoitaiit in our pieseiit study It appeared possible that the 
precipitin tests might, perhaps, gi\e more uniform and specific lesults with 
arthiitis serum than those obtained by the usual agglutination tests first because 
the antigen might be prepared so as to include a greatei concentration of the 
type specific and group specific substances, and second, because the antigen 
used in the precipitin tests might be less subject to variation 

Few reports on piecipitins for hemolytic stieptococci in relation to arthritis 
have been published Seegal, Hcidelbeiger, Jost, and Lyttle^® performed pie 

•From the Arthritis Clinic and the Department ot Pathology and Bacteriology New York 
Post Graduate Medical School and Hospital Columbia University 
Received for publication September 13 1936 
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A. H. T. CO. SPECIFICATION 


AUTOCLAVES 


NICKEL PLATED, ON STAINLESS STEEL BASE WITH 
AUTOMATIC PRESSURE REGULATOR 


Front view, showing 
Jicl equipment 


• • ♦ • • • 


VEETICAIi ATTTOCIiAVE, 
A. H. T. Co. Specification, with 
ft f Automatic Pressure, Regulator, 

' ^ heating only. 'With all 

the special features of No. 1672 
^ Vertical Autoclaves de- 

scribed on p. 43 of our catalogue, 
™ i.e., constant evacuation jet, spe- 

^ ’TCI I armored thermometer, range 

^S1 J 40 to 140° C in 1° divisions, re- 

I T — . movable inset with two shelves, 

°'iw'eampmenr”^ each with drip deflector and, in 

___ addition, the following: 

^ Duplex Automatic Pressure 
f Gauge and Regulator. For 

Jr the setting of the steam 

I „ pressure to a predetermined 

'* , I \ I optimum, making it un- 

1 M W \ I necessary continually to watch 

^ ' the pressure gauge or to allow 
/'♦» « T^\ ilcrs' stearrr pressure to blow off 

f. • • • • H.V ( I periodically. With black face 
I .1 Vj£^ ^ diameter, with 

/I numerals, adjustable 

i B’ith 

Ig il^\ [jllltewInIS ^ sector aborc ihe working 

\ regulator is conven- 

H I ' •'Ml i iently mounted at the rear of the 

0 Autoclave and, in use, is con- 

g j, nccted by a short length of rub- 

ff.iii -- ^ , 1 - 1 ^ ^ tubing and metal piping to a 

. . ■ * - rk2 . 'V7:l 3 special ring burner mounted in 

an improved base. 

Pinish. Heavily nickel plated witk exception of base, which is of Stainless 
steel. 

Stainless Steel Base. Improved type, with rigidly mounted and centered 
urn burner and baffled ventilating system to reduce the effects of drafts on burner. 
A door with mirror facilitates lighting and observation of burner flame. 

Lid Arrangement. An extra tubulature is provided in lid for attachment 
of thermocouple leads, thermostatic trap, etc., if desired. 

1G*4. Vertical -Autoclave, A. 11. T. Co. Specifleution, with Automatic Pressure Regulator, 
tor gas heating only, as above described, of copper, nickel plated, with cast 
bronze nickel plated removable lid. on Stainless steel base; inside dimensions 
24 X 11 inclies. Witli rubber tubing connection for regulator, asbestos mat and 

detailed directions for use 165.00 

Code Word Alvyo 

1GI4-I.. inches and with hinged lid 
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NEILII\UTUNG PREClPlTlKS FOR STREPTOCOCCUS llEMOETTICUS IN SERUMS 883 


Irated b) means of akoholic pi capitation The amount of carbohjdiate, the 
group specific substance contained in the uude HCl extiaet ^\as less than 0l 
per cent as shoun bj chemical tests desciibed belou To obtain appieciable 
amounts of caiboh>dialc this exUact must be fuithci concenliatcd 

The method of piepaimg tlie antigens is biicflj as foUous A liter of plain 
bioth of pH 7 6 uas nioeiilated with 6 c c of a fieshly groivin^ broth culture of 
Streptococcus liemolyticiis Aftu eighteen houia' incubation at 37° C , the sedi- 
ment obtained bj ceutiifugation was suspended in 0 85 pei cent salt solution 
To tins was added sufficient normal h}diucliloiic acid to make a final coneentra 
tion of N/20 This suspension was immeiscd in boding watci foi fifteen minutes, 
(ooled to loom tcmpeiatuic and eentiifugalized foi thnt\ minutes The siipci 
natant liquid w is neutialized with sodium Indioxide Tlie pictipitate which 
foimed was discaided aftei eeutiitwgatuui and the lesnlting supernatant 
fiuid was the ciude antigen leadi foi use About I") e t of cnstal cleai, slighth 
lellowish antigen was obtained fiom tich litei ot biotli cidliuc 

In oidei to e\tiaet the t\pe specific fiaetion, llie ciiidc hjdiochloiic acid 
extract was tieatcd witii tliiee tunes its \olumc ot U") jici cent aleohol and sodium 
acetate in piopoition of 10 gm pei lilei of cvtiael This misluie was allowed 
to stand iii the lefiigciatoi o\eimght The piecipitatcd substance was ledis 
solved in 0 S5 per cent saline This pioccss was lepc ited three limes Tlie final 
solution which was used as the antigen contained piotcni the t\pe specific 
substance, and less than 01 pei cent of eniboh>dintc 

The following teehiuc was used m peifoiming the precipitin test Three 
tubes were ut up coutaiuiug equal amounts of patient’s seium, and \arMiig 
amounts of antigen and s dmc, so that the total Nolumo m each tube was 0 5 c e 
The fomth tube which was set up as a eontiol contained oiih patient’s seium 
and salme Thus the fiist tube contained 04 cc of antigen, and 01 cc of 
seium, tile second, 03 co of antigen, 01 cc of seuim, and Dice of saline, 
the thud, 0 1 c e of antigen, 0 1 c c ot seium, and 0 3 « c of saline The coutiol 
tube contained onlj 01 cc of seium and 04 cc of saline The tubes weie well 
shaken, placed in a watei hath at 37° C foi two liouis and at the end of this 
time a preliminaij leading was made The tubes weie then placed in the le 
fiigeraloi o\einiglit and a final leading was made in tiie moining The tests 
weie not eentiifugali7td befoie leading 

RFSUI 

III Table II it will be seen that the seium of 36 pel cent of ilieumatoid 
aithritis patients agglutinated stiam AItu m seium dilution 1 160 and abo\e 
Strains NY^ and gaie results of 30 pei cent and 24 pei tent, lespectueh 
Other hemolytic oiganisms obtained fiom the blood of seiiticcmia subjects, and 
those isolated fiom the thioat and stool gave a much lowei percentage of positive 
lesults a Streptococcus iittdans, wis agglutinated in 16 pei cent of the 

serums, othei viiidaiis stiains gave positive lesults in veij small percentages 
The serums from patients with osteoaithiitis showed no agglutinins foi aiiv ot 
the hemolytic oiganisms, and onlj 6 pei cent showed agglutination foi strain 
RBj Agglutination tests with othei gicen stieptococci weie negative In the 
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ketogenic diets iu the control of the migraine attacks (Schnabel,® Barborka,'^ 
Pollock and Barhorka,'' and Barborka®). That migraine may be associated with 
an alkalosis does not seem unreasonable, since it is a common observation that 
the uncompensated alkalosis following excessive bicarbonate administration may 
be accompanied by severe headache (Gatewood, Gaebler, Miintwyler and 
Myers"). 

As a result of the uncertainty of the changes of the acid-base balance of 
the serum in migraine, an investigation was begun in 1931 with the object of 
making a comprehensive study of a few tj^iical migraines over a considerable 
period of time. The plan was to obtain blood specimens at various intervals be- 
tween and during the periods of attacks. Due to the lack of cooperation on the 
part of the patients this program was soon abandoned and the study resolved 
itself into obtaining blood from a number of patients at various periods in re- 
lation to the attacks. 

The patients with migraine selected for the present study all presented 
severe paroxysmal headaches associated with various aura and accompanied 
by nausea, vomiting, visual disturbances and prostration. The acid-base balance 
procedures and the manner of handling the blood specimen were performed as 
previously described (iluntwyler and others®). 

RESULTS AND DISCUSSION 

The results of the acid-base balance studies of the serum in fourteen cases 
of migraine are collected in Table I. During the course of this study, it was 
possible to obtain two blood specimens at the first indication that an attack was 
coming on, eight at the height of the attack, nine shortly following the height 
of the attack, and eleven in between the attacks. It is apparent from a perusal 
of the data presented that there is no change in the acid-base balance from 
normal in migraine. This is also borne out when the average values for any of 
the periods in relation to height of the migi-aine attack are considered. Eeview- 
ing the acid-base values as a whole, the pH ranged from 7.33 to 7.49 with 27 of 
the 30 determinations falling between pH 7.39 and 7.46. The value of pH 7.49 
in Case 4 may in all probability be explained as secondary to the extreme vomit- 
ing which occurred in this instance. This factor undoubtedly accounts for the 
only lowered sernm chloride value (93.5 m.eq.) encountered in this series. All 
of the serum bicarbonate values remained within the normal range and the great 
majority of the figures were within the range 24.0 and 29.0 m.eq. 

These observations substantiate the findings of E. and S. 'Weismann-Netter^ 
who observed no change in the pH and carbon dioxide content of the blood either 
during or in between the migi'aine attacks. We were not able to study cases 
in which the migraine attack oceun-ed at regular intervals as was the ease with 
the above workers so that the acid-base balance studies could not be made as 
much as forty-eight hours before the attack. It is at such a period that the above 
workers found an uncompensated allialosis. In Cases 2 and 9, however, the blood 
was obtained a number of hours before the onset of severe headache and accom- 
panying symptoms. In these two instances there is also no evidence of a disturb- 
ance in the acid-base balance. It is rather difficult to understand how a supposed 
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extract weie found, they mcic piebciit, the exception of one serum, for the 
other extracts as Mcll and m cotnpaiable titeis. 

The tjpe specific fiaetion M, obtained fiom the ciude h>drodiloiic acid ex 
tiact by alcohol piecipitation, was used as an antigen in a subsequent senes ot 
tests It was found that the lesiilts quite closely paialleled the agglutinin 
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uiicompeusated alkalosis forty-eight hours prior to the attack could be a con- 
tributiug factor to migraine and then suddenly disappear so that entirely normal 
acid-base balance findings are observed when the migraine attack actually be- 
comes manifest. 

In addition to the acid-base balance determinations, estimations of cho- 
lesterol and icteric index were made in most of the cases. The cholesterol was 
determined on twelve of the fourteen cases. If the range of 140 to 170 mg. per 
100 c.e. of serum is taken as normal (ilyers and Wardell method“), then seven 
of the twelve cases had cholesterol %'alues in excess of the upper normal; the 
highest value being 319 mg. per 100 c.e. The slightly elevated cholesterol value 
in this condition appears to have been the observation of several other workers 
(Moehlig,^“ and kleClure and Huntsinger”). The icteric index was determined 
in thirteen of the fourteen eases. If the upper normal for this determination 
is taken as 6 (Bernheim'=), then values greater than normal were found in ten 
of the cases; the highest value being 21. Both in the case of the cholesterol and 
icteric index there appeared no relationship between the concentration level and 
the presence or absence of the migraine attack. 

CONCLUSIONS 

1. There is no change of the acid-base balance of the serum either during or 
in between migraine headaches. 

2. The blood cholesterol and icteric index are both frequently found slightly 
elevated in migraine, although the levels appear to hold no relation to the pres- 
ence or absence of attaclis. 
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filci and the inecipitin contciit when the cmde iijdioeiiloiic o\tiaet was used 
These findings .ue shown in Table V Almost idontieal lesuUs were obtained, 
Ihciefoic, with the ennle c\tiaef and with the lipe sinciflc tiaction itself 

Taiiie V 
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PISCUSSION 

As has aireadj been pointed out, our results in determining tlie aggiutniiu 
content in the serums of patients ivith aithiitis arc, m geneial, m agieoment 
those of otiici nivcstigatois IIoneACi, the peicentagc of seiiiras which 
showed aggiiitinins in serum dilution of 1 160 and abo\e aie lowei than those 
published by most woikcrs (see Tables I and II) Close aiiahsis of oui woik 
tends to show why this is so Our objective when this leseaich was undei taken 
was to test the usefulness and the accuracy of the agglutination test^as an aid 
in diffeientiating between, and diagnosing iheuinatoid and othei foims of 
aithritis The cases weie selected with gieat caie to distinguish between theuma- 
toid aithritis and othei joint diseases but without legnid to many factors which 
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cipitin tests on tlie serums from thii'ty-six cases of rheumatoid arthritis. They 
found strouii preciiiitiu reactions against Streptococcus hemolyticus protein frac- 
tions, whereas in the control groups precipitation was minimal 'or absent. ]3aw- 
son, Olmstead and dost" studied the precipitin content of the blood in patients 
with rheumatoid arthritis, using two nueleoprotein fractions designated D and K 
by Heidelbergcr, and a carbohydrate fraction C as antigens. They found that 
the.se chemical fractions of Streptococcus hcnwlijticus gave fairly similar I’Qac- 

Tabi.e I 


A iSl MMAKY OF THE LlTERATCRE CoKt'EltNlKG THE AGGr.l TIXIN CONTENT OF THE SERCSIS IN 

Ehevm.^toii) Arthritis Patients 


AUTHOR 

XUlfBER OF 
PATIEXTS TESTED 

TITER rONSIDERED 
SIGAHFfCAXT 

PER CENT OP SE- 
RUMS 'WITH 
SIGNIFICANT 
TITERS 

Cecil, E. L., Nicholls, E. E., iind Stains- 

103 

1:640 or higher 

1 94.0 

bv, W. .T. 


1 

Nichoils, E. E., and Stainsbv, W. J. 

110 

1:040 

93.6 

Nicholls, E. E., and Stainsby, W. J. 

(il.3 

1:320 

‘ ‘ Higli per cent ’ ’ 

Dawson, AT. H., Olmstead, 11., and Boots,! 

66 

Extraordinary 

"Majority of 

R. H. ' 


high titer 

cases" 

Daw.son, 11. H., Olmstead, 11., and Boots, 

206 

1:160 or higher 

1 

06.5 

R. H. 



Keefer, C. S,, Hyers, IV. K., and Oppel, 

09 

1:40 and 1:80 

54.3 

T. IV. 




Blair, J. E., and HaUman, F. A. 

62 

1:160 

85.0 

Cox, K. E., and Hill, D. F. 

28 

1:320 

90.0 

McEwen, C., Bunim, J. J., and Ale-x- 

36 

1:20 and higher 

86.0 

aader, R. C. 



tions and that these results roughly paralleled the agglutination tests. iMc Ewen, 
Bunim, and Alexander'-’ reported their findings of precipitins in rheumatoid 
arthritis serums, using a group-specific carbohydrate. Thej' stated that 77 per 
cent of the serums from patients with rheumatoid arthritis and 24 per cent of 
those from normal subjects gave positive reactions. 

MATERLVL 

Only human strains of Strcptococc^is hemolyticus were used in the present 
precipitin studies. The results obtained with an antigen prepared from NY., 
isolated by Dochez from the throat of a jiatient with scarlet fever were compared 
in part with those of extracts from two other hemolytic streptococci, K, an 
organism isolated from the throat of a patient with acute rheumatic fever, and 
M, isolated from a case of mastoiditis. The serums tested were taken from 
typical rheumatoid arthritis and osteoarthritis patients at the New York Post- 
Ciraduatc Hospital. The tests were controlled with serums from normal subjects. 

METHOD 

Hydrochloric acid extracts of hemolytic streptococci were used as antigens. 
These w-ere prepared, as described by Lancefield,^- according to a modification of 
Forge’s method. Our object was to extract from each organism both the carbo- 
hydrate and pi’otein components. The type-specific protein fraction designated 
as M was then extracted from the eriide hydrochloric acid extract and concen- 
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2 Agglutinins and pietipitins aic deinoiistiable in compaiablc titeis 

3 The piecipitm reactions using the h^dioehloiic acid e\tiact of hemoljtic 
stieptococci and the t^pe specific fiaction, uhich is precipitated out fiom this 
ciude extiact gne lesults nliieli closelj paiallel each othei 

4 The precipitin test is found to be less subject to \aiiation, reipuies less 
time to peifoiin, and the antigen way be Lept woie uiiifoim o\er a longei peiiod 
of time 


REl-fiUENCES 

1 Cecil, U L, Nitholls, E E, iml W J The Etiology of Elieuuntoul VrtlinUs 

Am J M So 181 IJ, 1011 

2 Nicholls, E E, and fatainsbj, \V T Streptococcal Agf^lutinins in Chronic Infectious 

Arthnti'J, J Chn Imcstigation 10 "IJl, lOJl 

3 Nicliollfl, E E, and fatiinsln, J lurthcr Studies on tlie Vgglutmition Ecaction 

in Chrome Vitliritis, J Chn Imestigition 12 GOI, l‘)13 
■1 Daivaon, il H, Olmstcad, M, and Bools, It H Studies on tlic Etiology of Itlieurnatoid 

Vrtliritis II Vgglutin ition Reactions with Ilimoljtic Streptococci in Rlieuni itoul 
Artliritis, Proc Soc E\pcr Biol JL Med 28 421, 1931 
5 Dawson, M H, Olmstcad, M, ind Boots, R H Vgglutiintion Reactions in Rlieuiuitoil 
Arthritis I Agglutin ition Reactions With Sticptococcus hemolyticus, J Immunol 
23 187, 1032 

G Kcc-fer, C S, Mjera, W K, and Oppcl, T \\ Streptococcal Agglutinins in Patients 
3\ itli Rheumatoid (Atropluo) Arthritis ind Acute Rhtuni itic Ft rer, J Chn In\estigi 
lion 12 207, 1911 

7 Blair, J. E , and Hallman, F A Streptococcal Agglutinins and Vnti Streptolysins in 

Rheumatoid ( Vtrophic) Arthritis, J Chn Investigation 14 303, 1913 

8 Cox, K E , uid Hill, D F Clirouic Vrlhntia, Serologic ind Clinical Studies, Arch lut 

Med 54 27, 1914 

9 Me Ewen, C, Bumm, J T , and Alexander, R C Bactenologic and Immunologic Studies 

m Artliritia II Etsults of Vinous Immunologic Tests ui Difleront Forms of 
Arthritis, J L\ii Cns Meu 21 405, 1910 

10 Scogal, D, Heidelbergtr, Jf, Tost, E L, and Lyttic, J D Procipitins Against Fractions 

of Streptococci m Homoljtic Streptococcus Divcaae, Glomerular Nephritis Rheumatoid 
Arthritis, Proc Soc Expor Biol Med 30 582, 1933 

11 Dawson, M H, Olmstcad, , and Jost, E L Agglutination Reactions in Rlieumatoid 

Arthritis, Comparison of Agglutinins and Precipitms for Streptococens hemohjitcus 
in Rheumatoid Arthritis Sera, J Imniimol 27 3o5, 1934 

12 lancefield, R C The Antigenic Complex of 5fieptococc«s /lewiolj/ticMj, J Exper Med 

47 91, 1928 



884 


THE JOURNAL OP LABORATORY AND CLINICAL ilEDICINE 


Table II 


Agglutination Reactions in Rheumatoid .Arthritis, Osteoarthritis, and Normal Subjects 


NUMBER 
lit pa- 
tients 

BACTERIAL ANTIGEN USED 

RHEU- 

MA- 

TOID 

ARTHRI- 

TIS 

OSTEO- 

ARTHRI- 

TIS 

NORMAL 

RHEU- 

MA- 

TOID 

ARTHRI- 

TIS 

OSTEO- 

ARTHRI- 

TIS 

NORMAL 

PER CENT NEGATIVE IN 
ALL DILUTIONS 

PER CENT POSITIVE IN DI- 
LUTIONS 1:1G0 AND 
ABOVE 

oO 

AB„ Alpha prime streptococcus* 

54 

100 

84 

36 

0 

10 

3.3 

N Yj Streptococcus hemolyticits\ 

60 

89 

- 

30 

0 

- 

33 

Cj, Streptococcus hemolyticust 

60 

89 

- 

24 

0 

- 

50 

Adamno Strep, hemo. septicemia 

54 

98 

94 

14 

0 

0 

oo 

Throat M Strep, hemo. 

69 

96 

- 

6 

0 

_ 

33 

Stool S alpha streptococcus 

75 

81 

- 

6 

0 

- 

50 

RBj Streptococcus viridansi 

64 

62 

60 

16 

0 

16 

50 

Alleu Strep, vir. septicemia 

86 

100 

100 

4 

0 

0 

33 

Clawson, Strep. uir.T 

81 

90 


0 

0 


33 

Clawson,, Strep, nir.ll 

75 

81 

- 

0 

0 

- 


• Isolated, accorjing to R. L. Cecil and others, from the blood stream of a patient with 
rheumatoid arthritis. 


tisolated by Dr. A. Dochez from the throat of a patient with scarlet fever. 

IFrom the throat of a patient with rheumatic fever. 

SIsolated by Cecil from tlie blood of a patient with acute rheumatic fever. 

tilsolated by Dr. B. J. Clawson and others, from a patient with acute rheumatic fever, 

lllsolated by Dr, B. J, Clawson and others, from a patient with "chronic arthritis," 


normal group, agglutination occurred in 10 per cent of the serums when strain 
was used. The results with other hemolytic organisms were negative. 
When Streptococcus viridans organisms were used, 16 per cent of the normal 
serums showed agglutination with strain EB.-, but not a single serum agglutinated 
any of the other strains. In general our findings of agglutinins for hemolytic 
streptococci in the serum of patients with arthritis are in agreement with the 
results of other workers. 

Table III compares the agglutinin and the precipitin content of serums from 
another group of patients with rheumatoid arthritis and osteoarthritis, and 
from normal subjects, using a suspension of the whole organism NY^ as an 
antigen for the agglutination test and the hydrocliloric acid extract of the same 
organism for the precipitin test. In this rheumatoid arthritis group 24 patients, 
or 44 per cent, showed agglutinins in titers of 1 ;160 and above. All but two 
of these 24 serums showed precipitiiis in Amrying titers. Generally speaking, 
the higher the agglutinin titer tlie stronger was the precipitin reaction. The 
remaining 31 serums showed agglutinins in loiv titers or not at all and only seven 
of them shoAved precipitins. In the group of 20 serums from patients Avith osteo- 
arthritis, none shoAvecI agglutinins and only tAvo shoAved precipitins, these in very 
loAv titers. In the normal group neither agglutinins nor precipitins Avere found. 

"We Avere interested to see if hydrochloric acid extracts of hemolytic strepto- 
cocci other than NYj Avould give comparable precipitin reactions. In Table IV 
the results are tabulated on 11 rheumatoid arthritis, 11 osteoarthritis, and 11 
normal serums. The serums Avere all tested for agglutinins for NYj and pre- 
cipitins for the hydi-ochloric extracts of NY., K and jM, all strains of Strepto- 
coccus liemohjHcus. It is obvious from this table that Avhen precipitins for one 
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and the flask thoioughly shaken When the miAing is complete, 9 ml of methyl 
sulphate is added in sc\eial poitions, shaking thoroughly between additions 
Aftei a final thoiough shakmg, the flask is waimed m a watei bath foi an 
houi A slow sticani of nitiogen should be led tluough the flask and con 
densei duimg the methjlatiou 

"When the flask has cooled, it is disconnected, and its contents are tians 
feiied to a stoppeied flask (A piehminaiy conceutiation uudei leduced 
piessuie at this point maj be necessaiy ) A luodeiate amount of ethei is added, 
the miAtuie thoioughly shaken and set a\\ay overnight Alter twelve oi 
fifteen houi*s a heavy scum will have foimed if the pH of the miv-tuie is neai 
7 0 This IS the aude acid It is filtered off, pressed between filtei papers, 
and diied in the an The yield is about 3 gm When diy, the ciude acid is 
a tan powder 

The ciude acid is purified by eKtiactioii with diy acetone It is best e\ 
tiacted repeatedly with boilmg acetone in a leflux condensei Many poitions 
of acetone should be used, each extiact filtei ed hot, and all the filtrates united 
The filtiates aie unifoimly light tan m color The united filtiates aie decolor 
ized with animal chaicoal, then coiicentiated until a slight tuibidity appears 
Thiee oi foui volumes of hot benzene are added to the hot acetone solution 
and the mixtuie allov\ed to cool gradually A ciystallme piecipitate, consist 
mg of colorless rhomboid plates, paiallelogiams and long flattened spines, 
soon appeals The yield may be incieased somewhat by adding moie benzene 
or by distilling oft some of the acetone through a fractionating column The 
crystals are leciystalhzed from a hot acetone benzene imvture, and they le 
appear as rhomboid plates of uniform size and shape 

Tlie ciystaU melt at 204 or 205° C with decomposition and gas toimation 
There is considerable sublimation at the melting point, and the sublimate con 
sists largly of long, thick needles which melt at 205* C It was not possible 
to obseive the foimatiou of ciystallme matenal melting at 154 5° C from 
the decomposition pioducts of the original ciystdls, which would have cone 
bpoiided to dimethoxyindole ” 

The crystals aie soluble in water The solution gives a precipitate with 
phosphotungstic acid, gold chloride and meicuiic chloride solutions There is 
no reaction with p dimethylaminobeiizaldehyde 

COMMENT 

Although fuither study is lequiied to establish the exact composition of 
the crystalhue substance isolated from liver extiact, all the obseived piopeities 
and the method of isolation indicate that it is identical with the substance 
isolated by Kaper fiom a tyrosinase tyrosine mixtuie Accordingly, the led 
substance in liver extract is presumably identical with the “led substance" 
of Rapei, uaiiiely the 5, G quinone of dihydroindole 2 carboxylic acid 

Whatevei tlie influence of this substance on pernicious anemn may be, it 
can now be stated that liver extract contains the first membei of a new senes 
of alpha amnio acids Strictly speaking, this substance is an alpha imiuo acid 
like pioline Howevei, it is unique rn that it is an indole, or really an mdoline, 
and that it is piesent in the unstable quinone form 
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TJie icticulocjtc icspoiibe was faiilj dclimtc and (juitc chaiactciistic in 
time of occunence The pitient's Wood count was 1,020,000 I? B C with 2 8 
pel cent itticulot-j tcb on tlio fiist da> On the second da> the leticiiloc^te 
pcicentage was 3 0, on the thud, 3 0, on the foiulh, 5 3, on the fiftli, 6 0, on 
the si\tli, 4 8, and on the eiglith, the lctlcllloc^ tes liad decicascd again to 1 5 
pel cent Obvioush, tlie iioak of tlie icticuloc> tic response was fai lielow tliat 
predictaWc foi this giade of anemia Ncveithelcss, the cluuacteiistic time of the 
response, and the definite use and fall of the uumbei of leticulocjtcs parallel 
with the admmistiation of the “led substance” stiongh suggest that there 
had been a definite altliough rathei wcik stimulation of Iiematopoiesis 
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IS A LASTING ACTIVE IMMUxNITY AGAINST DIPHTHERIA 
OBTAINABLE WITH A SINGLE LNJECTION OP 
ALUJf PRECIPITATED TOXOID?'' 


Hlnuy W Stilvus, MD, Brooklyn, N Y 


I T IS uiinecessaij to leiteiate the obvious advantages of the single injection- 
method in the aetne immunization against diphtlieiia This method was 
made possible in mj own use of steiilc lanolin as a inenstiimm,® but inoie 
recently b> the popular alum piecipitated toxoid 

The question has been laised as to the lelative immunizing powei of one 
dose of .alum piecipitated toxoid, and on a statistical basis with ceitain piep 
aiations in several different laboiatoiies, the conclusion has been leaclied 
that the single injection of alum piecipitated toxoid is not sufficient to piovide 
a sufficientlj lasting immunity 

Fitzgeiald^ finds a single dose of 1 c c of alum piecipitated toxoid (20 
Lf doses per c c ) is decidedly mfeiior to 3 doses of the same mateiial He 
suppoits this statistical conclusion Axitli the theoietical consideiatioii that a 
second antigenic stimulus is lequned to secure the higliest imniunity lesponse 
This theoietical point seems not to be well taken because Faiago- has 
recently shown that tlieie is a maximal antigenic quantitj of the toxoid ab 
sorbed daily fiom the depot of the single injection foi a peiiod of at least 
two weeks, with only a slight lessening at three weeks Paiago denionstiated 
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seem to play a part in determining the agglutinin titer. Had we been interested 
in finding out the time in the course of the disease when patients developed 
streptococcus agglutinins and how long these antibodies remain in the circulating 
blood after the disease process has become quiescent, our selection of cases would 
have been different. The age of the patient, the season of the year, the duration 
of the disease, whether of a few weeks or of many years, and the activity of the 
process were not taken into consideration. Only one serum was taken from 
each patient. Our figures, it should again be pointed out, include only those 
serums which showed a definite agglutination in serum dilution 1 :160 and above, 
a fact which makes it impossible to compare our percentages of “positive” re- 
sults with those of some workers. 

Precipitin tests when using the crude hydrochloric acid extract and the 
concentrated extract which contained the type-specific fraction, gave results 
which were almost identical with each other and with the agglutination tests. 
The hydrochloric acid extract contained both the group-specific earbohj’^drate C 
and the type-specific protein M. The amount of C in this crude extract was 
less than 0.1 per cent and has been used as a source of purified C by Lancefield. 
Whether the concentration of C in this extract was sufficient to account for our 
precipitin results or whether our results wlien using this extract were due to M, 
or a combination of both fractions, cannot be answered at present. 

The chemical behavior of these extracts is summarized in Table VI. Prom 
this it is seen that the HCl extract did not contain a sufficient concentration of 
protein to give a positive biuret or Slillon reaction. Its carbohydrate content was 

Table VI 


Tests fob C.utBOHYDRiTE axd Protein on Both Extracts Used as Antigens 



CRUDE HCl extract 

protein It fraction 

Biuret 

Negative 

Slightly positive 

ilillon 

Negative 

Negative 

MoliscU 

Slightly positive 

Slightly positive 

Benedict 

Negatire 

Negative 


insufficient to give a positive Benedict test but did give a slightly positive 
llolisch reaction. The purified ill extract gave a positive biuret reaction and a 
slightly positive jMolisch reaction. 

The hydrochloric acid extracts from the three organisms we used gave 
comparable precipitin results. This finding cannot be interpreted as meaning 
that these streptococci were of the same type. All three extracts supposedly 
had in common the group-specific carbohydrate C. It may be, however, that 
if we had extracted onlj^ pure tj^pe-specific M from each of these organisms, we 
would not have obtained identical results. It may be that only certain types 
of hemolytic streptococci are involved in the etiology of rheumatoid arthritis. 
Work is now in progress to extract M from hemolytic streptococci of many 
sources to test this hypothesis. 

CONCLUSIONS 

1. A greater percentage of serums from patients with rheumatoid arthritis 
show agglutinins in high titers for hemolytic streptococci than do serums from 
patients with osteoarthritis or from normal subjects. 
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and t\ol\es no gas in m\o oi Mtio It has gieat adsorptive pioperties, and when 
mixed with icces in Mtio, the color, odor, toxins, acid, and almost 100 pei cent 
of the bacteiia aic iemo\ed, leaMiig a deal siipcinatant tluid 

The toxicitj of this mixtuie, when administcicd per rectum in large quan 
titles, Mas dctei mined expeiimentally in animals bj R Thompson, Piofessoi 
of Pharmacology of the Unucisitj of ^laiylaud Six dogs and six cats Mere 
injected daily with this mixtuie foi a period of thiity da\s The dosage per 
day was predcteimined foi each animal by noting the \olunic ot fluid iieeessary 
to fill the colon, not exceeding the amount which could be easily letained As 
controls, six dogs and six cats similaily' leceued rectal injections of tap water 
Tiic animals were MCighed tliiee times a Meek, and obseived daily The appeal 
ance of the stools was noted These studies levcalcd no toxic effects upon the 
animals 

FolloMing these expeiimcnts, the mixture Mas tiied on patients comaleseing 
fiom acute attacks of uleeiatue colitis who continued to show blood streaked 
stools The (juantity of fluid to be administeied reetally was deteimined with 
the aid of a fluoioscope in six patients The a\eiage capacit> of the “eon 
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Ehect of Mixture Urox Jo Uulk\ti\e Coiitis Patients 
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*Code to abbre\ iations 


BD Bacillary d>senter> 

A Nmebic d>senter> 

A & B Amebic and bacillarj d>senter> 
S Nonhemol>tic streptococcus infection 


B S Bargen diplostreptococcus infection 
P Paratjphoid B bacillus Infection 
♦ Undetermined etiology 



ON THE NATURE OP THE ANTIPERNICIOUS ANELIIA PRINCIPLE II* 


Identification of the 5, 6-Quinone of Dihydroindole-2-Carboxylic 
Acid in Liver Extract 


Henry R. Jacobs, Chicago, Ile. 


T he fact that experiments designed to isolate the active iiriuciple of liver 
extract often end with the formation of large amounts of humin suggested 
that the active principle niiglit be a “pre-melanin” or a “melanogen. ” Pro- 
ceeding on this assumption, experiments were made to isolate it as a derivative. 
The fundamental work of Raper^ was used as a guide. 

A. Similarity of Liver Extract to the “Red Substance” of Bapor. — The 
purest liver extracts of commerce uniformlj’^ have a red color. Tliis color is 
discliarged: (a) whollj^ by hydrogen peroxide, (b) partially by zinc and 
acetic acid, (c) partially by standing in vacuo. After a few days the decoloi’- 
ized solution deposits a fairly insoluble dark precipitate, (d) largely by 
standing in contact with sulphurous acid. 

The red color is deepened by standing in contact with air in faintly acid 
solution. 'When dry liver extract is heated to about 180° C., it gives off large 
amounts of carbon dioxide and changes its properties completely, becoming 
then an acrid, insoluble dark brown mass. 

B. Isolation of Dimethoxijindole-Oarhoxylio Acid. — The apparent instabil- 
ity of the active principle demands a mode of treatment cpiite like that used 
bj' Raper to identify the quinone of dihydroindole in the reaction mixtux’e of 
tjH’osinase and tyrosine. 

One hundred grams of commercial liver extract powder (Lilly) is stirred 
up in 125 ml. of 0.1 N HCl. After stirring and shaking the mixture for about 
ten minutes, it is centrifugated and decanted. Sulphur dioxide gas is bubbled 
through the liquid to saturation. The liquid is then set aside for three or ten 
days, during which time a tan precipitate appears. The liquid is filtered, and 
the filtrate concentrated under reduced pressure until it becomes thick. (A 
slow stream of nitrogen bubbling through the liquid during evaporation pre- 
vents bumping.) In order to retard reoxidation at this point, 20 ml. of 0.1 N 
HCl saturated with SOo is added. 

The liquid is then placed in a flask which can be attached to a reflux 
condenser equipped with a dropping funnel, inlet and outlet tubes for nitrogen 
(or hydrogen) gas, and a connection to a vacuum pump. The apparatus is 
now exhausted and refilled with nitrogen gas several times to remove all 
oxygen. Then 50 ml. of 20 per cent NaOH is introduced through the funnel, 

•From the Department of Medicine, University of Chicago. 
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RHA3I\ CHORIOVNGIOUBROMV OP PLACENTV 
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4 Tins theiap} is indicated only m the convalescent patient whose stools 
tontmnc to be sticaked ^Mth blood 

5 Coincidentally, the number of stools decrease fiom si\ or seven, to one 
or tno 111 twenty-four hours 

6 The mucous membrane of the icctosijmoid shows definite piogiessuc 
impiovemeiit, and finalh , healing, as obsei\cd sigmoidoscopicallj before, during, 
and aftei treatment 

The 'luthor is indebted to John t\jcth ml brother, of Philadelphia, for their technical 
assistance 

955 Eastirv Pvrkwvv 


CHORIOANGIOFIBROMA OP THE PLACENTA* 


Ecport op a Cvsn 


B W Rh H E , P a S C P , Port W \.\ne, Ind 


A mong the cunous anomalies of iiatmc aie lumois of the placenta, the 
*• common variety being the hjdatid mole Chouoiiepitheliomas, the malig 
uant form, although rare aie also met with in c\eiy pathologist’s e\peiience 
Considerable speculation exists as to the etiology of tumois of the placenta, some 
even denying the possibility of placental tumois Others believe syphilitic 
placentitis to be the etiologic factoi, while otheis believe blood stasis from kinks, 
etc , pioduces angiomatous dilatations simulating newgiowths Gradually, how 
ever, as evidence is foi thcomiiig, it is being iccognized that there is still another 
form of benign tumoi of the placenta of unKiiown etiology m which there occui’s 
capillary angiomas of the villi, with i richly cellular embryonic connective 
tissue, which have been called by Dicnst “allontageiious mjxofibiocapillary 
angiomas of the choiion ” According to the hteiatuie, John Claiks in 1798 was 
the fiist to leport a solid tumor of the placenta the size of an apple, and contain 
mg epithelium, blood vessels and connective tissue R S Siddall of the Ob 
stetne Department of Heiiiy Poid Hospital (Am J Ohst tC Gynec 8 554, 
1924), collected from the liteiatuic and lecords 131 cases of the extremely rare 
chorioangiofibroma of the placenta Notliing unusual is observed iii the 
maternal histoij m these cases, except an nicieased iisk fiom hemorrhage On 
the pait of the fetus, due to hydi amnios, and picmatunty, a moitality of 37 6 
per cent to 41 0 per cent has been obseived 

Chorioangiofibiomas are of variable size and consistency and so fai as 
our piesent knowledge goes, are benign These tumors range in size from a 
gram of wheat to the size of an apple They are shaiply ciicumscnbed and 
may be single or multiple, as many as 4 to 6 separate giowths have been 
desciibed Then capsule is made up of compiessed villi, and aie connected 

•Reported at Methodist Hospital Staff Confeience Sept 6 1935 
Received for publication October 6 1936 
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The effect on pernicious anemia, and the theoretical implications with 
respect to the formula of hematin and allied pigments, will be presented in a 
subsequent paper. 
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ON THE NATUKE OE THE ANTIPEENICIOUS ANEMIA PRINCIPLE III* 


The Response of a Case of Pernicious Anemia to the Oral Adjiinistration 
OF A Tyrosinase-Tyrosine jMixture 


Henry R. Jacobs, M.D., Chicago, III. 


T he 5 :6-quiuoue of dihydroiudole-2-earbo.\ylic acid has been partially 
identified iu liver extract.* Whether this substance is the active principle 
can be learned only through clinical trial. Because of its instability, it cannot 
readily be synthesized in pure form, and hence recourse must be made to the 
use of impure mixtures. Raper- showed that this substance was a product of 
the action of tyrosinase on tyrosine in the presence of oxygen. One mode of 
trial then is the administration of the red substance appearing in a tyrosinase- 
tyrosine mixture. 

A suitable case of pernicious anemia presented itself before a purified 
preparation of tyrosinase could be made. However, the scarcity of suitable ex- 
perimental cases required its use, if only in a preliminary fashion. 

Preparation of the Mixture Containing the Quinone . — Following Raper ’s 
outline in general, the “red substance” was freshly prepared each day as fol- 
lows: 100 e.c. of raw potato scrapings are diluted with 100 e.c. of phosphate 
buffer of pH 6.0. One gram of tyi’osinc is added to the mixture, and a stream of 
oxygen bubbled through for twenty or forty minutes. The mixture becomes 
lavender in color, which by centrifugation and decantation can be separated 
into a clear red liquid and a gray precipitate. The precipitate is again sus- 
pended in 100 e.c. of phosphate buffer of pH 6.0 and oxygenated for another 
half hour. After centrifugation, the supernatant liquid is decanted. The two 
portions of liquid represent the daily dose given to the patient. 

The patient tolerated the solution well for four daj's. On the fifth day the 
patient had diarrhea and complained of nausea. However, during the first 
four days the red material fi-om 4 gm. of tyrosine had been retained. The 
treatment was stopped because of the laxative effect of the solution. 


•From the Department of Medicine, University of Clucaso. 
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C\SE REPORT 

R A, aged twenty-eight jeais, delueied Aug 1, 1934, of a normal 
bab> gul, a normal piegnancy and dclneij’’ Began menstiuation again in 
No\embei, 1934 Next piegiiaiicj estimated to have taken place Jan 27, 1935, 
and date of toiihuenient estimated to be Nov 4, 1935 On Sept 28, 1935, Dr 
Dostei Biiekiier made a noimal dehveij of baby and placenta It was ap- 
paiently a full teini gestation and a uoimal baby, and theie had been nothing 
abnoimal about the gestation Sevcial loculated nodules wcic, iiowcvei, noted 
on the placenta, and it was sent to the laboiatoi} foi examination Tins was 



Fig 3 — Low power Junction between placenta and tumor Note thin capsule and density ot 
this tumor area 

a normal pieseiitation, and tlieie was no hjdiamnios noi liemorihagc Unne 
showed no patliologv and syphilitic stigmas were absent 

DESCRIPTION OP PLVCENTA \ND TUMOR 

The placenta was inegulailj ovoid in shape, with the cord inserted 
concentiicallj , 5 5 cm fiom the placental margin Aftei being liardened in 
formalin the placenta weighed 750 gm (25 oz ), measuicd 18 b^ 14 cm across 
and 4 to 5 cm in tlnckness About 2 cm from the cord were seen 8 irregular 
solid nodules easily enucleated and having the smoothness, color, and consistencj 
of kidney substance These nodules were covered bj a moie or less fibrous 



THE CONTROL OF RECTAL BLEEDING IN THE CONVALESCENT 
ULCERATIVE COLITIS PATIENT^ 


William Z. Fradkin, M.D., Brooklyn, N. Y. 


L OCKHART-jMUjMMERY, in his book on Diseases of the Colon and Uectunx, 
J referring to the treatment of ulcerative colitis, states, “The best solution 
which I have yet tried is one which I have been using lately, and consists of 
bismuth subgallate (5 per cent) in suspension in olive oil.” It is administered 
rectalljL He also adds, ‘ ‘ I have seen most spectacular results from this solution, 
the diarrhea being cheeked within twenty -four hours.” The results obtained 
with the kaolin-aluminum hydroxide mixture and reported in this paper are 
equallj’’ as spectacular in many of the eases. 

The continued presence of blood in the stools of a convalescent, ulcerative 
colitis patient, presents an important therapeutic problem. The severe degree 
of anemia found in most of these patients is mainly due to the chronic loss of 
blood with the frequent rectal discharges. All efforts to raise the hemoglobin 
are, therefore, doomed to failure unless the bleeding, as well as the number of 
bowel movements, is controlled. 

On sigmoidoscopic examination, petechial hemorrhagic areas are noted 
which ooze blood on the slightest trauma. Small superficial ulcerations are also 
present which bleed readily during active peristalsis or defecation, lilost of 
these lesions are in the distal end of the colon, and the stools passed are mixed 
with bright red blood. 

In order to heal these lesions, antiseptic irrigations, astringent solutions, 
insufflations of bismuth and calomel, or suspensions of kaolin have been used 
and have given unsatisfactory results. A suspension of kaolin in aluminum 
hydroxide gel was then tried. This was given orally four and five times daily 
in tablespoonful doses. Although the results were better, the frequent adminis- 
tration of large doses of the mixture interfered with the digestion of the patient, 
and had to be discontinued. 

The thought therefore came to mind of administering a similar mixture per 
rectum. This method would have the advantages of placing the medicament in 
immediate contact with the lesions, and eliminating the digestive disturbances. 
Mineral oil was incorporated in the mixture in order to avoid the formation 
of hard fecal concretions which might irritate the inflamed mucous membrane. 
The final mixture consisted of 20 per cent kaolin, 10 per cent mineral oil, and 70 
per cent of a gel of aluminum hj^droxide, equivalent to 2% per cent of Al 2 (OH)a. 
The results of treatment with this mixture were strikingly beneficial. The bleed- 
ing stopped while the number of bowel movements decreased. 

Purified kaolin, when suspended in aluminum hydroxide gel, is a white, 
viscous cream. It is odorless, tasteless, somewhat astringent, neutral in reaction, 
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BLOOD LIPID STUDIES IN A CASE OF XANTH03IAT0SIS 
ASSOCIATED WITH HEPATIC DAMAGE* 


AlFHLD CuVNUTlN, PlI D , AND STEPUAK LUDDWIG, pll D , Cir^RIOTrLSMLLE, Va 


T he etiolog} of xanthomatosis is pooilj understood, but it is jjeneiall} 
itcoguized that this condition is associated piimaiilj uith a distuibance 
in lipid metabolism Rowland* has pointed out that xanthomatosis may be 
associated \\ith hepatic damage and an accompaiij mg distuibance in lipid 
metabolism It lias been shown m cxpeiimcntal animals that the luei is the 
onlj oigan m which tlie feeding of diets iich in cholcsteiol produces an incicased 
Loncentiation of cholcsteiol catci and neutial fat^ ^ Best and cowoikuis* have 
demonstialed that both choline and betaine would j)ic\cnt iat deposition in the 
li\eis of normal animals fed diets with high fat oi high cholcsteiol content 
Fiom cluneal obsei\atioiis alone, Bloch'' bclic\es tliat the h\ci is the icgulator 
of lipid metabolism and, thciefoic, that aiij distuibance in its function inaj be 
the cause of lipid imbalance 

The therapeutic proceduies followed in xanthomatosis ha^e been unsatis 
factoiy piiiicipallj because the pathologic ph>siology is not clcai Since the 
majoiitj of cases of xanthomatosis ha\e an h>pcicholesleiemia, cholesterol 
pool diets ha>c been fed The blood cholcsteiol has been i educed ind the lesions 
ha\e disappeared in some cases,® ’ but in otheis there has been no effect® 
Thyroid cxtiact has been leeommcnded® on the basis of the loweied blood 
cholcsteiol values obtained m hjpcithjioidism Insulin iins also been found 
to icducc hj peicholesteicmia tcnipoiaiilj The use of othei tissue extiacts 
has not been lepoited 

111 the pieseiit case of xantliomatosis following hepatic damage, neithei 
the amount noi the latio of the lipid constilucuts of the blood nor the clinical 
condition of the patient was appieciably changed aftei the ingestion of a “fat 
fiee” diet supplemented m succession bj hetaiuc, choline, tluioid extinct, liver 
extract, and insulin 

CLINIC VL REPORT OP CASE 

It E H, an ^Vmerican, male, slioemaker, aged fortj, «as admitted to the Universitj 
of Virginia Hospital on May 14, 1934, complaining of painful nodules on the palmar surfaces 
of lus hands and of similar lesions on his bodj The patient had been essentially healthy 
until five jears before admission, when ho noted a penile lesion which his physician did not 
consider sj'phihtic However, when a generihted bod^ eruption occurred four months later, 
the phjsician began anfisyphilitie therapy without waiting for the Wassermann leport, which 
later proved to be negatiic In spite of three additional negative tests, six do^ca of arsphea 
amine were adinmistcied intraveiiousl) During the course of treatment the patient “turned 
yellow” with higlily colored unne, light colored stools and itchmg, which was followed by an 
exfoliation of the skin of the entire body At this tune the patient was gi%en twelie injections 
of sodium thiosulphate The exfoliation gradual!} disappeared but the jcllow discoloration 
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valeseent colon ’ ’ was about 16 ounces. Since the lesions are found in the distal 
half of the colon, it was decided that a 10-ouiice mixture would be ample for 
one treatment. AVhen a patient passed three or more stools per twent 3 "-four 
hours, the medication was administered without a preliminary saline irrigation. 
Otherwise, a small, low saline enema was given about two hours before taking 
the treatment, to permit the medication to come into immediate contact with the 
lesions. Six ounces of the mixture was diluted with four ounces of warm water. 
The treatments were carried out three times w^eeklj’’, and then gradually reduced 
to once a week, as improvement was noted. The mixture was instilled slowly, 
taking fifteen to twenty minutes for the procedure. The first and second rectal 
injections were usually not retained for more than one-half hour. As the treat- 
ments progressed, the patients were able to retain the medication overnight 
for eight to ten hours. The first stool following a treatment was soft, or formed, 
and resembled the color of the medication. The blood streaks disappeared after 
the third or fourth week. In a few cases onty four or six treatments were neces- 
sary. When blood streaking recurred, one or two weeks of treatments readily 
controlled it. 

Twenty-six patients convalescing from acute attacks of ulcerative colitis 
were treated rectally in the manner outlined. There were fifteen bacillary 
dysentei’y infections, one amebic infection, one double infection with E. 
histohjiica and dj'sentery bacilli, two paratyphoid infections, three Bargen 
diplostreptocoeeic infections, and three infections with nonhemolytic strepto- 
cocci, One case was of undetermined etiology. The diagirosis of bacillary 
dysentery was based on positive cultures or positive agglutination tests in high 
dilutions. These patients had been treated in the acute stages with intravenous 
medication, antidi'senterie poly%'alent serum, autogenous vaccines, or drugs, 
depending upon tlie bacteriologie findings. Because of the continued presence 
of specks and streaks of blood in their stools, associated with mild lesions found 
sigmoidoscopicalty, treatments with the above mixture were instituted. 

The average number of treatments which w'ere necessary to control the pas- 
sage of blood-streaked stools ivas 11.4. The average number of -weeks required 
for treatments wms T.T. Nine patients had a total of fifteen relapses during a 
period of nineteen months. Seventeen patients had no relapses during the same 
period. In most of the eases, treatments were continued for more than six 
w'eelvs, although the bleeding was controlled within the third or fourth week. 
Sigmoidoseopic examinations ivere repeated as soon as the patients reported no 
visible blood in the stools. These observations in the majority of eases revealed 
clean, reddened, granular mucous membranes with only occasional superficial 
ulcerations which oozed slightly on manipulation. After further treatments, 
these lesions healed promptly lea-ving a pale, pink, granular mucosa. 

CONCLUSIONS 

1. This therapy is not a cure for ulcerative colitis. 

2. It must not be used in the acute stages of the disease. 

3. It must supplement or follow specific therapy whether in the form of 
drugs, serum, or vaccines. 
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continued. It isas not until about two jcars before adiiuhsion that ho noticed an increasing 
number of jellowi'^U nodules on lua hands Withm the next few months, similar nodules 
appeared on other parts of the bodj. 

Physical exammation showed the pittcut to be furU well de\elop«.d and nourished. 
There was a definite icteric tinge of his ••elerue and hkiii Mau> him jellowish nodule'*, 
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Fii;. 3 — Lesions on buttocks 



Fig 4 — loislons on testes 


xarjing from 1 mm to se\eral ceiitimeteis in diuuctei, weie iisible Thc'e xanthomas were 
most abundant on the hands, ejehd®, elbow'*, knees, sscrotum, and buttocks A smootii tender 
liver edge was felt 12 cm below the costal margin The spleen was palpable and moderately 
enlarged Additional abnoimahtics noted were a soft blowing sjstolic muiiimr at the apex 
of the heart, an easily reducible right inguinal hernia, and an nb'-eneb of the biceps, patellar 
and anklo reflexes. 
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to the placenta by blood vessels Clinically according to Curtis {Obstetrics and 
Gynecology, vol 1), they have little or no effect on the mother or on the 
eouise ot piegnancj’ and labor except that in the piesence ot large tumors 



Fig 1 — View of placenta, \t cord attachment 



Fig. 2 — Cross-section through laigest tumor. Note multiple small tumors deep in placental 

substance 


hydi-anmion, with its lugh fetal mortality, due to immature labor, is almost the 
rule, and during the third stage of labor there may be excessive hemorrhage as 
the result of deficient uterine contractions. 





CHANUTIN-LUDE^V1G• BLOOD LIPID STUDIES IN NANTHOMATOSIS 907 

per cent) v-as obtained duxing the preliminary period and the eonccntiation 
dropped to 907 mg per cent within a lelatuely shoit time After the adminis- 
tration of betaine, the loi\est \alne obtained was 632 mg pci cent It is believed 
that this low value repiesents a continued picliminaiy decrease due to the 
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—The effect of diet and medication on the cholesterol concentration in the blood plasma. 



Pig 6 — Relation between free cholesterol and phospliatid phosphorus 

“fat free” diet, since further administiation of betaine was accompanied by an 
increase in cholesterol concentration The highest value obtained after the pre- 
limmary period was 1210 mg per cent when thjuoid cxtiact was given The 
lowest value for the free cholesterol (5-15 mg per cent) was seen when the pa- 
tient was receiving liver extract supplemented with insulin 
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elioi-io-amiiiotic capsule containing numerous blood vessels and easilj’’ separated 
from the nodules. There were several large nodules; one measured 5 by 3.5 
by 2.5 cm. and looked like a small kidney. Another was double, a smaller nodule 
growing out from the larger one. The under one measured 5.5 em. across, and 
the two proti’uded out from the placenta 5 em. The largest nodule is a hemi- 
sphere 4.5 em. in diameter, including its capsule, pearly white to pink in color, 
pierced by cavernous blood vessels and extending through and protruding 
from both sides of the placenta. This round nodule is covered by a thick capsule 
of chorion and over the top of the nodule in the capsule runs a large blood 
vessel from the cord. Besides these 8 large protruding nodules there are numer- 



Fig, 4, — High power. Dark colored angiomatous area with many small and dilated capillaries. 

ous small pinkish white nodules 0.5 to 1.5 em. in diameter, more intimately 
associated with the placental substance, some of them being deep in the substance 
of the placenta. 

inCKOSCOPIC EXAMINATION 

These tumors are separated from the placenta proper by a thick coat of 
compressed syncytium or Langhans’ cells. The mass is composed of fibrous tissue 
in which are nests of capillaries of large and small diameter, lined with single 
layers of epithelium. Upon the relative proportions of cells to vessels in different 
masses depends the consistency and color which varies from pinkish white to 
dark brown. The connective tissue is loosely areolar and consists of spider 
connective tissue cells. In the pinkish white areas, the connective tissue stroma 
is quite dense. 
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Phosphatid Fho'iphonts — The \alues for phosphatid phosphorus \aried 
beU\ecn 51 and 99 mg per cent during the couise of the obscr\ations These 
amounts ma-s be as mucli as ten times the normal \alues Tlie relationship of 
free cholesterol to pliosphatid phosphorub is shoN\n m Fig 6 It can be seen 
that there is a good parallelism between these substances 

Partition of ihc I'ofal Plasma Lipids — The hpid partition in 45 complete 
anal} ses is presented in Table I The small percentages of cholesterol esters are 
in accoidanee with the findings of Epstein** who showed that cholesterol esters 
decieased in direct proportion to the sc\tiit} of the damage in degenerating 
lueis The phosphatids compiiscd about 60 per cent of the total lipids The 
peiccntages of free cholestciol and cholesterol esters and phosphatids icmained 
faiil} constant despite wide fiuctuations in lota! lipids It can be seen that the 
concentration of the total hpids was from four to si\ times the normal values 
^liiaZi/siA of Xanthoma — One of the xanthomatous lesions, lemoved from 
the elbow and stripped of skin and coimectne tissue, weighed 0 625 gm The 
following values on the basis ofc wet weight wcic obtained 


Total cholesterol 
Free cliole tcrol 
Pho'phatid P 
Total fatt} acid 
Neutral f it 


i» 28 per cent 
1 8o per cent 
0 12 per cent 
14 oO per tent 
1 20 per cent 


ChoUstciol Esteidse — Spcir}* has demoustiatcd that this enzvme m the 
blood IS capable of esterif}ing the free cholcsteiol of the blood after incubation 
In noimal individuals the percentage of the free cholesterol of the blood which 
was esterified varied from 29 to 84 pci cent Two samples of the patient s blood 
plasma weic anal} zed* (Sept 23 and 25, 1935) for cholesterol csteiase and the 
results obtained v\ere 9 and 17 per cent esterification, lespectivelv Although 
these values are significant!} lower than noimal, the absolute amount of free 
cholestciol esterified is quite large because of the high initial concentration of 
cholesteiol 

DISCUSSION 


This case is of particular inteicst because toxic hepatitis with jaundice ap 
peaied to be responsible for the hpid imbalance associated with xanthromatosis 
Bloch-* has postulated that xanthomatosis is due to a disturbance in the equi 
librium of the blood lipids lesultmg m their precipitatiou lather than to hyper 
cholesteremia per se In the present case there is not onh marked lipid im 
balance but also an hypercholesteremia 

^ilarked livei damage was suggested b} the small amount of blood cholesterol 
esters iiresent during the period of hospitalization Shortly befoie death when 
the liver damage appeared to be greatest, thcie was a maiked increase in the pei 
eentage of the cholesterol esteis together with a moderate diop m the concentra 
tion of the total cholesterol In addition, this was accompanied b} the disappear 
ance and softening of man} of the lesions Under these conditions the role of 
cholesterol is problematical 

•VVe are indebted to Dr VV M Sperry of the Babies Hospital New Xork Clt> for his 
kindness in anal>zlne these blood samples by his special method 
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elioiTO-dmiiiotic capsule containmg numerous blood vessels and easil}^ separated 
from the nodules. There -weie several large nodules; one measured 5 by 3.5 
by 2 5 cm and looked like a small kidney. Another was double, a smaller nodule 
growing out fiom the larger one The under one measured 5.5 cm. across, and 
the tiio protruded out from the placenta 5 cm. The largest nodule is a hemi- 
sphere 4.5 cm. in diameter, including its capsule, pearly white to pink in color, 
pierced by cavernous blood vessels and extending through and protruding 
from both sides of the placenta. This round nodule is covered by a thick capsule 
of choiion and over the top of the nodule in the capsule runs a large blood 
Acssel from the cord. Besides these 8 large piotruding nodules there are numer- 



Fiff *1. — High power. Dark colored angiomatous area with many small and dilated capillaries 


ous small pinkish ivliite nodules 0.5 to 1.5 cm. in diameter, more intimately 
associated with the placental substance, some of them being deep in the substance 
of the placenta. 

MICROSCOPIC EXAMINATION 

These tumors are separated from the placenta proper by a thick coat of 
compressed syncytium or Langhans’ cells. The mass is composed of fibrous tissue 
in which are nests of capillaries of large and small diameter, lined with single 
layers of epithelium. Upon the relative proportions of cells to vessels in different 
masses depends the consistency and color which varies from pinkish white to 
dark brown. The connective tissue is loosely areolar and consists of spider 
connective tissue cells. In the pinkish white areas, the connective tissue stroma 
is quite dense. 
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patient The administration of betaine hjdiocliloiide, choline hydrochloride, 
thyroid evtiact, li\cr c\tiact, and insulin had little significant effect 

The authors aro indebted to Dra S D Blackford, H B Mulholland and D C Smith 
for their clinical observations in this case 
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Ike Ingkh colored uime ga^e a positi\e test for bile pigment but was otherwise 
es'-enti.ilU nornial The leteius index uas recorded as 25 and 30 on two occasions. Tlie direct 
and ludirect van den Bergh tests weie strongly positue There was a 40 per cent retention 
of brom^ulpkthalein at the end of thirty minutes and 20 per cent at the end of an hour 

The blood urea was 38 mg pei cent and the fasting blood sugar was 111 mg. per cent. A 

gluco-e tolerance test w is noimal The blood calcium was 9 8 mg. per cent and the blood 

phosphorus was 4 4 mg per cent There were 3,400,000 red blood cells and 8,400 white blood 

tells The blood smear was normal The reticuloc}des were 0 3 per cent. There was no ah 
normal fiagilitj of red blood cells The basal metabolism was normal. The clioleoystogram 
showed a poor gallbladder shadow. Roentgenograms showed seieral well circumscribed areas 
of rarefaction in the occipital region of the shnll, the largest of which measured 0 5 cm. in its 
greatest diameter 

The patient was on a routine hospital diet from May 14 to May 19 and was then 
restricted to a diet free of butter, eggs, whole milh, cream, fried foods, liver, majonnaise, and 
nuts He was allowed fiuits, vegetables, salads with vegetable oil dressing, lean meat, bread, 
jam, coffee, tea, and shimmed nulh This diet was continued duiiug the remainder of his 
period of hospital observation, jPenie aramomura citrate was given daiij and sodium amytai, 
veronal, codeine, or luminal when necessarj for insomnia. He was allowed to take mild 
exercise 

Five grams of betaine hydrochloride (Eastman) was given daily from June 27 to July 
7 It was discontinued for one week and given again in 10 gm doses daiy from July 15 to 
August 8 This was followed bj a period free of medication until August 24, choline hydro 
chloride (Eastman) in 2 5 gm doses was given twice daily until September IS, when tins 
substance had to be discontinued because of its nauseating effect. On October 23 thyroid 
extract was begun, 4 gr were given for three da>8, 2 gr for eleven days and 3 gr for ten 
dajs, the last dose being given on November 16. From November 23 to January 15, two 
tablespoonfuls of concentrated aqueous liver extract (Valentine) were given daily The liver 
extract was supplemented then by 30 units of insulin daily for eleven dajs and by 45 units 
dailj for eleven more dajs, to February 5 The liver extract was continued until his discharge 
on Maj 15, 1935 The patient was extremely cooperative with his diet and general medical 
routine 

\ftpr disi barge the patient was allowed to return to unsupervised dietarj regime On 
Sept 2 19 ',3, he icturned bj request for observation His clinical condition was woise 

Phjsical examination showed the presence of fluid in the abdominal cavity, and an enlarged 
nodular liver The total plasma protein was 0 38 gm per cent and the albumin -globulin ratio 
was 1.27 

On April 4, 19 lb, the patient returned again and 3,000 c c. of ascitic fluid were ob 
tamed bj .ibdominal paracentesis The liver was found to be smaller, harder, and more 
nodular. The xauthom itous lesions were definitely smaller and many had disappeared The 
total protein of the blood plasma was 6.70 gm. per cent, albumin: globulin ratio was 1-1. 
The fibrinogen was 0 44 gm per cent The nonprotein nitrogen of the blood was 21 mg. per 
100 cc. and the noiiprotein nitrogen of the ascitic fluid was 22 mg per 100 cc 

The p.itient died at home on hlaj 20, 1936, after an acute illness of about twenty-four 
hours. The details of the terminal stages could not be ascertained and permission for 
necropsy was not obtained 

CHEMICAL STUDIES OF CASE^ 

Blood Cholesterol — The changes in concentration of total, fiee and com- 
bined cholesteiol with lespect to diet and medications are shown in Pig 5. It is 
seen that the esterified cholesterol is either absent or present m small quantities 
throughout the experiment. The highest value for total cholesterol (1480 mg. 

•Procedures Blood lipid aiialvses vveic done on oxaUted blood obtained after eighteen 
hours of fasting The free and total cholesterol and the total fatty acids were determined by 
the oxidative method of Bloor" with modifications by Okey« and Yasuda “ The lipid phosphorus 
was determined accoiding to the procedure recommended by Han and Peters” The xanthoma- 
tous tissue was extracted bv the method of Osata and Heki « The calculations for the phos- 
phatids esterified cholesterol cholesterol esters, neutral fat and total llpid were done according 
to Bo>d‘* and Page and associates” 
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munizatioii against the majoiity of the bacteiia whicli infect the respiratory 
tiact Heteroplnle oi Forssman antigen is Midelj distributed, appaientlj in 
rather a promiscuous fashion, among animals, plants, and baeteiia Its proper 
ties, in geneial, aic unifoim regardless of its souice Injection into rabbits 
evcites the production of sheep cell hemoljsins Witliin ccitam limitations it 
possesses combining and absoiptue piopeities not onh foi its liomologous, but 
also foi heteiologous Toissm in antibodies The antigen is heat stable Chem 
ically it IS a combination of lipoid and piotein In some instances a caibo 
hydiate inaj also be piesent* 

The obsei\ations that bctciophile antigen could be given oralh that labbits 
immunized oiallj vvitli a pneumococcus vaccine vvcie piotected against pneumo 
COCCUS pneumonn and septicemia when pioduccd bj mtratiacheal injection,® 
and that oial immunization to tjphoid is successful, suggested that the oral 
administration of lieteiopliilc antigen would simplifj immunization and make 
possible the frequent administiatiou which is absolutch essential for success 

That antigens made fiom lespiratorj’- oigaiiisms are absoibed when given 
orallj has been furthei substantiated bj the work of Ross lie has shown that 
specific type antibodies aie found in the blood of human beings wlio have been 
immunized to pueumoeocei oially, and also of lats, and that the lats are pio 
tected against lethal doses of virulent pneumococci 

Heterophilc antigen, tlius, offered a solution to the two obstacles that were 
not overcome in all previous studies of this nature In it we liave a single 
broad antigen that can be given orallj, which makes fieiiucnt administration 
practical 

Such hcteiophile vaccine, made from a single strain of pneumococcus which 
was mostly rough “DR 1,” was tried in a limited wa> during the winter of 1932 
and 1933 bj one of ns (H P) We then impioved the vaccine and ad 
ministeicd it to a large gioup of persons duiiiig tlie wmtei of 1933 and 1934 ® 
The vaccine was furthci improved and during the winter of 1934 and 1935 was 
given to anothei laige group ® These studies showed a decrease in the incidence 
of colds among tliose taking the vaccine, of appioximately 45 per cent 

These lepoits have been at least partially veiified by the woik of the 
Thomsons,^® who lepoit the pievention of colds by oral administration of 
lespiiatory vaccine However, these investigators appaientlj attribute their 
success to tjpe specific antibodies Thej probably also obtained heteroplnle 
antibody response, and we believe this maj account fog at least part of their 
success 

Aside from these favoiable reports there was at least one unfavorable 
criticism of the work^^ In tins review of oui work it was stated, “the group 
taken as controls had, in all instances previous to the expeiiment, a lower 
average number of colds than the vaccinated group”, and that there are many 
disadvantages attached to the use of oral vaccine, “most of which are obvious,” 
without sptcificallj pointing out a single one In one of the original articles 
detailed information is given showing the number of colds suffered by each 

•tor a review of heterophile antigen and antibody see The Nexoer KnotoJedffe of Bac 
tCTiology and Immunology, The University of Chicago press 1928 
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After four months of an unsupervised dietaiy regime (Sept. 23, 1935), the 
total and free cholesterol eoneentrations* were found to be 860 and 650 mg. 
per cent, respectively. About six months later (April 4, 1936) the total and 
free blood cholesterol concentrations'^ were 500 and 270 mg. per cent, respec- 
tively. The total and free cholesterol concentrations of the ascitic fluid present 
at this time were found to be 13.6 and 7.4 mg. per cent, respectively. It is in- 
teresting to note that the chole.sterol esters were 46 per cent of the total in both 
blood plasma and ascitic fluid. 

Tabu; I 


Pebcest.vge Composition op Blood Plasma Lipids 


FREE 

I'HOLESTEROL 

% 

CHOLESTEROL 

ESTERS 

% 

PHOSPHATID 

% 

NEUTRAL 

FAT 

% 

TOTAL 

LIPID 

MG. % 

NOTES 

?,i 

a 

62 

5 

3139 

Control 

26 

n 

50 

1.3 

2723 

Control 


16 

56 

o 

23SS 

Betaine 5 gm. 

26 

0 

65 

9 

2405 

Betaine 5 gm. 

30 

6 

62 

2 

2281 

Control 

2S 

6 

.59 

7 

2675 

Betaine 10 gni. 

26 

4 

57 

13 

3077 

Betaine 10 gm. 

25 

5 

53 

17 

3080 

Betaine 10 gnt. 

2S 

;] 

6.3 

6 

.3092 

Betaine 10 gm. 

30 

0 

64 

1 

2918 

Betaine 10 gm. 

31 

4 

61 

4 

2642 

Betaine 10 gm. 

29 

5 

64 

2 

3072 

Betaine 10 gm. 

27 

7 

51 

15 

3107 

Betaine 10 gm. 

27 

10 

60 

•> 

.3109 

Betaine 10 gm. 

27 

0 

53 

20 

3174 

Betaine 10 gm. 

30 

3 

54 

1.3 

307.3 

Betaine 10 gm. 

33 

1 

59 

7 

2755 

Control 

26 

11 

59 

4 

3172 

Control 

29 

7 

58 

0 

2667 

Cliolino 5 gm. 

'Jo 

n 

56 

a 

2909 

Clioline 5 gm. 

23 

7 

51 

19 

3302 

Choline 5 gm. 

24 

6 

57 

13 

3175 

Choline 5 gm. 

27 

5 

JO 

13 

3154 

Choline 5 gm. 

29 

5 

62 

4 

262.5 

Choline 5 gm. 

29 

U 

64 

1 

2697 

Choline 5 gm. 

32 

5 

62 

1 

2694 

Control 


»> 

63 


2481 

• Control 

29 

6 

61 

4 

.3022 

Control 

30 

4 

62 

4 

3087 

Thyroid 

.30 

4 

63 

•> 

3024 

Thyroid 

29 

8 

61 

2 

3588 

Thyroid 

27 

7 

62 

4 

3760 

Tiiyroid 

;;o 

5 

59 

6 

.3010 

Control 

30 

7) 

64 

1 

2837 

Liver extract 

.30 

0 

59 

6 

2721 

Ijivcr extract 

29 

S 

64 

4 

3059 

Liver extract 


5 

.56 

13 

2848 

Liver extract 

?.() 

2 

59 

9 

2.592 

Liver extract 

-7 

1 

55 

17 

2662 

Liver extract + 

C7 

4 

58 

11 

2301 

Insulin 

-M 

10 

0/ 

10 

2369 

Insulin 

24 

s 

58 

10 

2539 

Insulin 

27 

12 

60 

1 

2797 

Liver extract 

31 

1 

60 

8 

2957 

Liver extract 

27 

3 

i?/ 

13 

2956 

Liver extract 

S 

.li 

ss 

26 

592 

Kormal values 
accordvnj to 
Boyd'^o 

•These 

determinations 

were made by 

the method 

of Schoenheimor 

and Sperry.'* 
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their abilitj to resist the effects of the gastiomtestinal secietion Tlie bacterial 
cultuics \\eie steiilized with Iieat, the bacteiu seiiaiated, absoibed on starch, 
diied at loom tempciatuie, and finallj filled into capsules Laeh capsule con- 
tained pneumococci 25 billion, II influenzae 5 billion, stieptococci 15 billion, and 
1/ catan halts 5 billion 

The immunization consisted ot the ingestion of one capsule with a half glass 
of cold watei at least one half houi befoie bicalvfast, foi se\en coiiseciitn e mom 
mgs, aftei whicli one capsule pei week was taken thioughout the season 

Table I siiows a sunimai} of the data Foi tlic sake of comparison tlie 
experiment ils and contioLs aic duidcd into subgioups ha\ing the same a\eiage 
imnibei of colds pci jeai pie\ious to the cxpeiimcntal jeai 

Tvble I* 


WERAGE XDMBER OP COEDS 

PEP PATIENT, PER YEAP, IV 
PVST (3 YEAP. DVSIS) 

NUMQEP 

OP 

PATIENTS 

TOTAL COEDS 

PEP YEAP m 
PAST (3 YEAR 
BASIS) 

TOTAL COLDS TOR 

Even Group for 

EXPERIMENTAL 

YEVR 

1 

Took Mccino 

4 

4 

3 


Control 

J 

o 

0 

o 

look Aaccinc 

lo 

iO 

11 


Control 

22 

44 

41 

O 

look ^acclnG 

2 i 

S7 

2o 


Control 

22 

(>o 

07 

4 

look \accinc 

17 

( s 

-J 


Control 

10 

04 

j7 

5 

look %accinL 

12 

60 

13 


Control 

10 

oO 

40 

b 

look vaccine 

i 

18 

4 


Control 

5 

0 

17 

7 

look vaceme 


_1 

4 


Control 

2 

11 

12 

S 

look vaccine 

j 

10 

3 


Control 

4 

.»2 

32 

Contiauoub 

Took vaccine 

Controls 

15 

14 


8 

None had con 
tinuous colds 

11 patients had 
continuous 
colds 

3 patients had a 
total of 8 
colds 

•Any coryza or bronchitis 

whether milj 

or severe was counted 

as a cold 


In ordei to make an analysis of the group as a whole wc have learianged 
the data in Table I m a moie condensed foim as shown in Table II 

From Table II it will be noted that the vaccinated patients showed a de 
crease of 77 8 per cent in the numbei of colds during the experimental yeai 
as compared to the pieMous three yeais wheicas the contiols showed a decrease 
of only 10 1 per cent, makmg an essential dcciease due to the \aecme of 67 7 
per cent If we compare the vaccinated induiduals diieetly to the controls 
(this is permissible in this instance because the expeiimental group and the 
controls indnidually and collectnely suffered appioximately the same number 
of colds per year in the past), we find that during the expeiimental jear the 
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The therapeutic measures attempted in this case were based on evidence 
presented in the literature. The initial response to the feeding of a ‘‘fat-free” 
diet, for which excellent results have been reported, was a marked drop in all the 
lipid constituents. After a basal level was thought to have been reached, betaine 
and choline were administered since Best showed that these substances could 
prevent the formation of fattj' livers under certain conditions. There was a 
marked drop in the lipid constituents when betaine was first given but in view 
of subsequent analyses it is thought that this decrease was due to the effects of 
the ‘‘ fat-free” diet. Continued administration of these drugs produced no 
marked change from an established basal level. Eecently, Eabinowitch^^ re- 
ported that the blood cholesterol of diabetics was not significantly affected after 
betaine administration. However, this worker believed that carbohydrate toler- 
ance M’as improved and that liver function paralleled this improvement. 

Hurxthal and Hunt** have suggested that thyroid extract might have a favor- 
able infiuenee upon the absorption of the lesions of xanthomatosis, since it has 
been found that hypoeholesteremia accompanies hyperthyroidism. The adminis- 
tration of thyi’oid extract in this ease resulted in a marked increase in all the 
lipid constituents which seems to contradict Hurxthal ’s suggestion. The liver in 
this patient was probably damaged still further by the administered thyroid 
extract since the liver may show fatty changes and necrosis in exophthalmic 
goiter.-- 

Liver extract was given with the hope that some missing factor might be 
supplied to the damaged liver, but it was found to be ineffective. Insulin was 
injected to supplement the liver extract because of the remote possibility that 
it might affect the glycogen storage in the liver and thus indirectly aid lipid 
metabolism, but this therapy was not effective. 

Xanthomatosis appears to be a condition arising from a number of different 
causes and has been noted in patients with and without definite metabolic dis- 
orders. Pathologic studies of the gi'oss and microscopic picture have been ex- 
haustive in this field, but comparatively little has been contributed to the funda- 
mental understanding of this problem. The chemical studies in these cases have 
thus far yielded the most promising results for an understanding of the etiology 
of xanthomatosis, but they have been limited in scope. It is believed that future 
studies should emphasize the metabolic picture as thorouglily as possible if the 
problem is to be understood. 

SUMMARY 

A case of xanthomatosis with marked lipid disturbance, following arsenical 
hepatitis, is described. 

The lipid partition of the blood plasma lipids was characterized by extreme 
reduction of cholesterol esters, marked reduction of neutral fat and markedly in- 
creased free cholesterol, phosphatids, and total lipids. 

Treatment with a “fat-free” diet was effective in causing a moderate re- 
duction of the lipid constituents ivithout affecting the clinical condition of the 
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bo>s ^\elc sick m bed eiglitecix dajs Itas than the contiols, oi a decrease of 42 S 
per cent Actually the decrease \Nas gicatci tlian indicated, for one bo^ among 
the \accinatod group came douii uith a bionchial pneumonu within less than 
'weeks aftei the raceme was staitcd If wc subtract the nine dajs he was 
ill, we find that the contiols were lU ni bed for fortj two days, while the \ac 
cinated boys had only a total of fifteen dajs, a deciease of twentj se\en dajs, 
or 64 2 per cent 

SUMU VRY 

In the coniple\ clinical condition iisuall} refeired to as a cold oi an uppei 
lespiiatory infection it is ob\ious that an> one t}pc of method foi pre\ention 
cannot be entirely succcsslul Obstacles which pic\ented tlie success of piophj 
lactic respiratory \accines in \aiious attempts in the iiast ha\e been pointed 
out The ad\antagc of an oial \accinc high in heteropliile antigen as a prophy- 
lactie 111 the common cold ha\e been outlined 

Actual clinical studies on a total of 2,150 patients ha\e been made to 
date In this paper we report the icsiilts of the last 200 of these patients, the 
others having been reported i>rc\iousl> Tlie patients in this repoit were 
studied during the winter of 1935 and 1936, while the otheis were studied 
dmmg the winteis of 1033 and 1934, and 1934 and 1935 

The 200 patients lepoitcd in this papei consisted of 100 who took the 
\accino and 100 who acted as contiols The controls had appioximately four 
limes as manj colds during the expciimental >ear as those who took the oral 
\accine Thcic was also a ver> maikcd decrease in the dajs of illness from all 
causes among the vaccinated group as compared wjtli the contiols 
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FURTHER STUDIES ON ORAL IMMUNIZATION TO COfiDS® 


George E. Rockwell, M.A., M.D., and Herman C. Van Kirk, M.Sc., 
Cincinnati, Ohio, and H. M. Powell, Sc.D., Indianapolis, Ind. 


I N RECENT years the various studies on “cold virus”* have popularized 
the belief that colds are caused altogether by an ultra-microscopic vii’us. 
Hence, it is but natural that attempts should be made to prevent colds by 
immunization to this virus. But all attempts at either human or animal im- 
munization have met with very little success. This failure may be accounted 
for by three factors : the weak antigenic power of tlie cold virus ; the probability 
that it is not responsible for all colds; and, finally, the possibility, by analogy 
with influenza virus as suggested by Wilson Smith,- that, instead of the virus 
paving the way for the secondary invader, it actually rides in on the Avave of 
bacterial infection. 

The complex condition referred to as a “cold” or “upper respiratory in- 
fection” is far from a clinical entity. Realization of this is forced upon us 
whpn Ave consider the innumerable factors Avhieh play a role in bringing this 
condition about. Among them may be mentioned infections, allergic reactions, 
vii'us, diet, vitamins, fatigue, oxygen uptake and capacity, temperature changes, 
humidity, and distant foci of infection Avhich drain the vitality of the body. 

Whether or not the bacterial infection is primary, it still remains the factor 
Avhich causes the severe illnesses and complications. Hence, any method Avhich 
Avill prevent the bacterial respirator}^ infections is bound to be rcAvarded Avith 
a reasonable amount of success. Attempts have been made in the past to im- 
munize against bacteria infecting the respiratory tract, but ail such attempts 
encountered tAVO obstacles which they Averc not able to overcome. The first Avas 
the fact tliat such a large number of bacterial species, such as the pneumococci 
(32 or more distinct types), H. influenzae, streptococci, M. catarrhalis, staphylo- 
cocci, and many others, infect the respiratory tract, that type specific immuniza- 
tion necessitated the use of a mixture of so many different types of antigens 
that none of them could be effective. 

The second obstacle Avas that such types of loAV-grade immunity are very 
short-lived, and hence necessitate almost continuous immunization during the 
year. The hypodermic method of administration made this a tedious and ex- 
pensive procedure. 

The discovery that pneumococci, some strains of streptococci, M. catarrhalis, 
II. influenzae (smooth strains), and B. niucosus capsulatus contain heterophile 
antigen,^ together Avith the observation that heterophile antibodies confer demon- 
strable protection against pneuinocoecie infections,'* paved the Avay for the use 
of a single broad antigen (heterophile) Avhich gave promise to the Avidest im- 

•From the Department of Bacteriology of the University of Cincinnati and Lilly Research 
Laboratories, Indianapolis. 
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Since the icsults of this studj can only be presented in a ^cl} biief foim, 
it nas thought best to gne Table I •which shows the cumulatne peicentagcs foi 
the entiic tablets passed fiom the stomach m the gucn time The table piesents 
these data foi the foin diets and the three meals 

T\blf I 


Hours 

CUBOII^DFATE 
BRrMvtAbT LUNCHEON 

BIN NET 

QUCAKF^ST 

CELLULOSE 

LUNCIIEOV 

DlNNEP 

1 0 

2 02 






1 5 

GOG 



12 50 



20 

22 72 

10 78 

10 10 

b6 66 

1 66 

192 

2 5 

27 77 

18 62 

25 25 

66 06 

1 66 

192 

30 

51 00 

30 38 

33 33 

72 21 

11 6b 

15 39 

35 

54 03 

41 16 

33 33 

74 98 

bl 66 

15 39 

40 

03 12 

48 02 

40 40 

Si 92 

bl 6b 

2116 

4 5 

GG 15 

48 02 

41 41 

83 31 

bl 66 

21 16 

0 0 

81 30 

48 02 

42 42 

84 70 

61 6(> 

28 85 

55 

8130 

48 02 

42 42 

84 70 

61 06 

32 69 

GO 

87 3G 

G0 7ii 

43 43 

93 03 

GG 66 

32 69 

ij > 

SS 37 

bO 7U 

43 43 

93 03 



70 

93 92 

CO 76 

46 46 

03 03 



75 

93 92 

b3 70 

46 46 

95 80 



80 

93 92 

7546 





85 

94 93 

75 4b 





90 

94 93 

86 24 






Hours 

Bl LAKF\ST 

FAT 

LUNCIIEOV 

BlVNFr 

BRILVK> \ST 

1 UOTEIN 

LI SCHEON 

BiVNEr 

1 J 





10 UO 


20 

4 54 

11 42 


17 02 

"0 00 

14 28 

25 

0 81 

22 84 


21 27 

55 00 

17 85 

30 

9 08 

23 55 


21 27 

55 00 

24 99 

■' 5 

9 08 

28 55 


36 lb 

55 00 

24 90 

t 0 

0 08 

39 97 


51 05 

55 00 

24 99 

45 

20 44 

39 97 


57 4 

55 00 

24 99 

5 0 

27 23 

39 97 


01 68 

60 00 

24 99 

5 5 

29 52 

29 97 


05 93 


24 99 

GO 

31 70 

43 54 


05 93 


24 99 

( 5 

38 33 

48 54 


80 82 


28 56 

70 

30 33 

02 82 


80 82 


33 70 

7 5 

30 33 

02 82 


80 82 



80 

36 33 

b5 66 

9 30 

85 07 



85 

00 33 

65 66 

• 0 30 




00 

36 33 

7137 

18 60 




95 

38 60 

71 37 





10 0 

38 00 

79 94 





10 5 

38 60 

79 94 





11 0 

38 60 

79 94 





115 

38 60 

79 94 





12 0 

4o 41 

91 36 






It ivill be noted from the table that consideimg the diets as a -whole, thcie 
appeared to be an mciease in the length of time tablets -would lemam in the 
stomach as the day progiesses This -vvas no doubt duo to fatigue and a slo-wing 
of peristalsis Diets high in carbohydrate or cellulose weie moie conduci\c to 
rapid passing of the tablets fiom the stomach, as was shown by the higher per- 
centage of tablets expelled Fat diets were the least efficient and the only type 
that did not follow the order set by tlie other three, since the highest percentage 
passed in the case of the luncheon The ccll-ulose diets which contained a high 
content of hi an caused the greatest disintegration of the tablets m the stomach 
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of the experimental groups, and by each of the controls, in the previous three 
years and during the experimental years. For the sake of a fair comparison, 
these were divided into subgroups of experimeiitals aud controls having the 
same average number of colds per year previous to the experimental year. How- 
ever, the total average number of colds per year in the past was less when the 
entire control group was combined as compared to the experimental group. 
This could not be avoided, because in taking such a group as the employees of 
one company, volunteers had to be solicited, and naturally those who were the 
severest sufferers from colds were the ones to volunteer. In order to have our 
controls working under the same conditions it was necessary to take the other 
employees as controls. But during the experimental year, other factors being 
equal, one would e.xpeet, if the vaccine were ineffective, that the controls would 
have fewer colds than the experimental group. Instead, the experimental group 
had many less colds than the control group, 40.6 per cent less for the winter 
of 1933 and 1934 and 35.2 per cent less for the winter of 1934 and 1935. These 
figures compare favorably with those ai-rived at bj^ the method of calculation 
used in previous reports. 

It is questionable if there are any sei'ious objections to the oral administra- 
tion of a respiratory vaccine. Any objections that might be valid are far over- 
shadowed by the many advantages of this method, some of which are: ease of 
administration, making practical frequent administration, absence of sensitiza- 
tion of the individual, nonproduction of a negative phase,^“ a lower cost of 
vaccination, and the simplicity and low cost combining to encourage mass 
immunization with all of its benefits. 

The experiments on animal protection,^® and the studies on 191 patients 
which show a very definite relation between the patients' development of 
heterophile immunity and their incidence of colds” is furtlier proof of the 
effectiveness and value of oral immunization with a respiratory vaccine high 
in heterophile antigen. 

During the winter of 1935 and 1936, we agam gave the vaccine to a group 
of patients and observed another group for controls. These groups consisted 
of 100 persons who took the vaccine and 100 persons who were used as controls; 
making a total of 200 persons who were observed in this study. Because these 
groups were much smaller than the ones studied in previous years, we were able 
to avoid some of the difficulties which we had previously encountered. 

METHOD 

The patients who participated in this study came from various walks of 
life in Cineinnati and Greenville, Ohio. They consisted of boys in an institu- 
tion, medical students, office workers, factory workers, and school children. In 
each group half the persons took the vaccine, while an identical number aeted 
as controls. We were thus able to select the controls so that they were as nearly 
identical as possible with those taking the vaccine, with respect to age, occupa- 
tion, environment, and number of colds suffered per year in the past, on the basis 
of a three-year average. 

The oral vaccine consisted of a mixture of bacteria which infect the 
respiratory tract. The strains were selected for their heterophile content, and 



THE PRODUCTION OP CHRONIC ARTHRITIS BY INDOLE AND 
OTHER PRODUCTS OP TRYPTOPHANE PUTREFACTION* 


J C FoiiUEb, PiiD, v\D R C Nevle MD, Riliimond, Va 


I T HAS been lepoited the authoi-s* that indole, a pioduct of tiyptophane 
decomposition, is usuall 3 present in the uime of patients havnitj rheumatoid 
arthiitis In a inoie recent papei,- it nas shown that this nidoluiia diminishes 
with clniieal lnlpro^emeut and iinall> disappears with lecoveij These findings 
suggested that indole might be a factoi m the causation of an arthritic joint 
It was decided to ascertain whether or not indole, oi other products of 
tijptophane decomposition, would pioduce, when injected into the joint 
eavitj, aiij pathologic changes similar to those found in arthritis The present 
paper deals with the results obtained in this investigation 

It has been shown bj Asbausen,* Kej,* and Burckhaidt*' that axthritis 
like changes can be produced bj the injection of a small amount of a strong 
chemical irritant, such as tincture of iodine oi caibohc acid into the joint 
cavitj &eeligei^ pioduced similai changes m the knee joint of labbits by 
the repeated injections of N/50 hjdiochlonc acid, and behe\ed that the acid 
reaction within the joint was responsible for the arthutis Habler^ repeated 
Seeligei^ expeiiments and obtained compaiable results, but he also pioduced 
the same artluitic changes m rabbits bj numerous injections of distilled watei 
into the knee joints Kej® confirmed Hablei's results with distilled water 
and fuither showed that the injection of physiologic saline would cause similar 
lesions The changes produced by these milder iriitaiits were not severe, be 
iiig -very slight eompaied with those which are here reported from the nijec 
tion of indole and related compounds 

Experimental — Adult labbits, without legaid to size sex or bleed, weie 
used as expeiimental animals Sterile solutions of indole, skatole indole 
propionic acid and tryptamme (B indolethylamine) were injected aseptically 
into the joint cavity of one hind knee Except wheie otherwise stated, a 40 
per cent aqueous solution of diethylene glycol was used as a solvent foi these 
compounds, and the injections were repeated once or twice a week for nine 
weeks 

Indole Experiment 1 Eight rabbits received iiitiacapsulai injection of 
10 mg of indole mice of the solvent solution, 2 received 5 mg in 0 5 e c , 
and 2 received 3 mg in 03 ec Equal amounts of the sohent solution were 
injected into the opposite knee joints The injections were repeated once a 
week for nine weeks With one exception all of the rabbits were killed within 
two weeks aftei the last injection Saenfiee of the last labbit was delayed for 
five weeks to allow fuithei changes to take place in the joint Pig 1 shows 

•From the Department ot Biochemistry Medical College of Virginia 
Received for publication September 24 1936 
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controls had 375 colds whereas the vaccinated patients had a total of only 94 
colds, a decrease of 281 colds or 74.9 per cent. In other words the controls 
had four times as many colds as the vaccinated patients. 

Table II 



NUMBER 

OF 

PATIENTS 

TOTAL COLDS* 
PER YEjIR 

IX PAST (AV. 

3 VR. basis) 

TOTAL COLBS* 
IN EXPERI- 
MENTAL 

YEAR 

DECREASE 
IN NUMBER 
OF COLDS 

Controls 

Took oral 

100 

417 

375 

42 

vaccine 

100 

424 

94 

330 


PER CERT 
DECREASE 


10.1 

77.S 


Essential 
decrease 
due to 

vaccine 67.7 

•Patients reporting continuous colds were calculated as having S colds per year. 


Among the above reported groups were boys from an institution. Because 
all of the boys in this institution were included in this work, half receiving 
the vaccine and the other half acting as controls, it is of interest to analyze 
their results separately. The data for these boys are shown in Table III. These 
boys lived, ate, went to school, and played together. 

Table III 


Bovs’ IXSTITUTION 


BOVS TAKIXO ORAL COLD VACCINE 


BOVS NOT TAKINO VACCINE 
USED AS CONTROLS 

BUT 

W 

< 

Z 

if 

d o w 

:=ig 

^ W rH 

S z a 

o 5 Z 
^ < 

z S 

• w 

O O ft. 

Z 23 }-1 
o ^ ^ 2 

^ ^ n ^ 

O > C5 ^ 
r-t ^ 

TOTAI. DAYS' 

ILLNESS* DUE TO 

ALL CAUSES 

U 

< 

Z 

TOTAL NO. COLDS 
WINTER OF 1934 

AND 1935 

§ d 

9 ro ta 

o2 a 
^ S 
o o £ 

Z S3 X 

J g « 

gzg 

O 5 C5 

z 

* 

CQ 

CA 

bi 

Z 

w va 

< 

^ o w 

iJ u 

<i CO 

w » 

O D < 
a o 

C. B. 

5 

1 

9 

R.C. 

4 

4 


15 

M. B. 

Continuous 

0 

0 

R.G. 

3 

4 


5 

M. O. 

■i 

2 

0 

G. G. 

o 

1 


0 

E. H. 

Continuous 

0 

0 

C.H. 

»> 

1 


3 

B. S. 

1 

1 

0 

L.L. 

1 

2 


0 

N. B. 

Continuous 

0 

10 

\V. L. 

2 

4 


•> 

o 

J.B. 

4 

1 

5 

E. L. 

3 

2 


4 

G. S. 

Continuous 

0 

0 

as. 

1 

0 


0 

J.C. 

o 

1 

0 

T. S. 

o 

3 



S. B. 

.3 

1 

0 

G.S. 

o 

.3 


5 

Total 

- 

7 

24 

Total 

- 

24 


42 


•Unable to attend to daily duties. 


From Table III it will be seen that the ten boys receiving the vaccine had 
a total of only 7 colds during the experimental year while the ten boys acting 
as controls had a total of 24 colds. The vaccinated boj's had 17 less colds than 
the controls, or a decrease of 70.8 per cent. It will also be noted that the vac- 
cinated boys were sick in bed, from all causes, a total of only twenty-four days, . 
while the controls were confined to bed forty-two days. Thus the vaccinated 





FORBES \EALE PRODUCrlON OP CUKONIC ARTHRITIS B\ INDOLE 923 

A\astinj^ ot the thigh iiuiseles .ibo\e the iiulole tieated joint, and iiiaiked 
crepitus uas cMclent on uiaiiipiilatiou In opening the joint it ^^as necessary 
to cut thiough appiOMmatelj 4 mni of dense fibious tissue The caMty eon- 
tamed appaiently nounal amounts of sjno\ial fluid, and shoued no e\idenco 
of infection, only a few pus cells being e\ident on uncioscopic examination 
The contiol joints shoued no gioss dexiatiou fiom noijual 

Micioscopic exnnination of the indole ticited joint ie\ealed maiked pio- 
liteiati\e actnity of the aiticular caitilage, uith celliilai airaiigement into 
leitical rous In places the caitihge was thinned and deeplj eroded The 
thinned and eroded suifaees weic co\ered with gianulation and fibious tissues 
which were replacing the eaitilage and bone The patellai surfaces showed 
the same changes The epiplijseal caitilage showed no apparent change 
Theie were marked ineieased fibrosis and thickening of the capsulai attach- 
ments The micioscopic appeal ance of the control joint exhibited no abnor 
inal changes 

Skatolc Expounent "With the same pxoeeduic as used in the nidole ex 
peiiments, two labhits were giieii injections of 5 0 mg of skatole (the molecu 
lai equivalent of 5 0 mg of indole) Two more recened injections of 2 8 mg 
of skatole plus 2 6 mg of indole The substances w eie dissolved in 40 per cent 
diethjlene gljcol solution and 1 cc injected Injections were made twice 
weeklj foi nine weeks and the animals wcie killed one week following the 
last injection Grosslj, the joints leceiving the skatole and the skatole and 
mclole, weie similai in appeaiance to those icccning comiiaiable amounts of 
indole foi the same length of time, though possible tlie changes weie not 
quite so seveie 

Indole Piopiomc Acid Expament Two labbits weie used m the expeii- 
meut on this mdole deiivatiie, 8 1 mg of mdole piopiomc acid (the molecular 
eqiinaleiit of 5 0 mg of indole) weie injected twice a week foi nine weeks 
The rabbits were killed fi^e dajs following the day of the last injection The 
changes in the joints leceiving the mdole piopiomc acid weie similar to those 
produced by indole The caitilage destruction was about the same, but the 
pioliferation of fibious tissue was somewhat less m the nidole propionic acid 
tieated animals 

Tiyptanunc Experiment Two labbits weie gi\en injections of 10 mg of 
tijptamine dissohed mice of saline One cubic centimetei of saline was 
also injected into the contiol joints Injections weie made weekly foi twelve 
■weeks and the animals weie killed one week later At autopsy the joints 
showed no gross evidence of any arthritic changes m eitliei the tiyptamme 
01 the contiol joint The diffeience between oui lesults with saline and those 
of ICe>® IS undoubtedly due to the fact tliat we gave so few injections 

The experiment was lepeated, using 10 mg of tryptamme, but 40 pei cent 
diethylene glycol sohent solution was used instead of normal saline The 
solvent solution was also injected into the couUol joints Injections were 
made biweeklj The labbits were killed bj mistake at the end of five weeks 
Autopsy of the knee joints showed no apparent differences between the 
tiyptamme injected and the contiol joints 
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THE EFFECT OP DIET ON ENTERIC COATED TABLETS* 


P. S. Bukey, M Sc., and Marjorie Brew, M Sc , Lincoln, Neb. 


I N CONNECTION with previous studies on enteric coatings, by the authors 
and other investigators, the question of the influence of diet on the time which 
enteric coated tablets remain in the stomach naturally arose. It was, therefore, 
decided to make a study of this problem using diets consisting of carbohydrate, 
cellulose, fat, or protein. The percentage of the principal constituent was 
varied over a vide range, in order to observe what effect, if any, this factor 
might have on the time elapsing before the tablets were expelled. The test meals 
were also varied in amount with the individual subject, in order to ascertain 
whether the size of the meal had any influence. The effect of the time of day at 
which the meal was eaten and the amount of water consumed were also observed. 

The study was conducted using the x-ray in order to remove all element of 
doubt concerning the location of the tablets in the body. For this purpose, tablets 
of barium sulphate were coated with a synthetic resinf which had been previ- 
ously tested and found to be the most efficient type of enteric coating investigated 
Iw the authoi-s. Four of these tablets were given to a subject, who was in- 
structed to take them just before the test meal. Radiographs were taken at 
about two-hour intervals until most of the tablets had passed from the stomach. 
The subjects used in this study veic students of the College of Pharmacy, 
University of Nebraska. These nidiMduals took a total of 802 tablets in the 
204 exiieriments that were conducted. Six bundled fifty-eight radiographs were 
taken. 

•From the College of Pharmacy. University of Nebraska. 

Received for publication. October 26 1936 

TTablets used in these ev.periments were supplied by the Abbott Laboratories. 



THE EFFECT OP ANTIPERMCIOUS jVNEJHA SUBSTANCES UPON 
GUINEA PIG KETICUEOC\TOSIS AND A REVIEW 
OF THE LITER ITIRE" 


W II Bvchricii, BS im)& J Foouson, HD, Cmcuo, III 

A CHARACTERISTIC and speoifie ut ieuIoe\ tosis in (lie nuinea pig flora 
substances eliectne in tlio tiealment of pernicious anemia iias been lecently 
repoited bj Jaeoteon ” Tins leiioit pcilams to our findings in a slinilai 
study. 

Hale guinea pigs ueigliiiig appiovimalil} 500 gin wcie used Tliej «ere 
bept in une bottom cages Tlie iiiiuials ueic fed oats ad lib , canots and lettuce, 
at the same time each daj No uater uas guen 

The rcticiiloc} to counts neie made daih eveept on Sundaj , b\ the same per 
son and .at the same time caeii d.!} The letieulocjtc counts «eie estimated ae 
cording to the method of Laiidsbei g and Thompson ” 

In each deteiniinatioii a minimum of 500 cells uas counted This method 
ivas found to bo simple, satisfacloiy, and accurate Repeated deteiminations 
eouMuced us that the tesults compared closely nith those obtained ulieii the 
Jacobson method nas used This teclime had the added adiantago of malting 
the reticulum more distinct, thus leducmg the enor 

After fl suitable control pctiod the material undci niiostigafioii was ad- 
ministoied by the designated loiite Reticulocyte counts \ieie then lepeatcd for 
an adequate pciiod of time Oiallj the material «as gnen by medioiiie dioppei, 
and niti.apeiifoneal injections iiero accomplished by inseitmg a hypodeimio 
needle diiectly into the abdomen at an angle of 45 degiees 

Limited space makes it impossible to picseiit heic all of the counts made 
fiom day to day in the carious cxpeiiments The complete lesults foi a small 
number of guinea pigs icpresentatne of each gioup aie, theiefoii., tabulated 
Reticuloec te studies ueie first made on a gioup of 14 guinea pigs Conti ol 
counts were made on all animals during the fust iveelc and with t«o exceptions 
the poieentage of reticulocytes nas ncll below 1 pel cent There uas a fair 
degiee of uniformity tluoughout the control period At tlio end of the first 
week the animals were injected intiaperitoncally with 5 cc of a solution of 
Lilly s Liver Extract No 343, each dose eoiitainmg the oqunalent of 5 mg of 
flesh Inei One guinea pig died the next day In the lemaining 13 animals, 
1 show ed a response grcatci than 1 4 per cent, reaching 3 0 and 3 8 per cent on 
the second and thud days, lespeetnely, of the obseriation peiiod (Pig 1, Pig 7) 
With this single exception tiie onh diffeiencc between the reticulocyte counts 

•Irom the Departments ot Sureerj and Pb\s(Qloe\ Northwestern Lni\e>sitj Medical 

School 

Iteceiiod /or publication October 27 1936 
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These results indicate that the best type of diet to insure rapid passing of the 
tablets from the stomach would be a mixture of carbohydrate and cellulose. 

The quantity of food consumed had no apparent effect on the time the 
tablets remained in the stomach. This was demonstrated by the results on two 
subjects having the same type of diet. One of these individuals had a meal of 
19.5 gm., the other 65S gm. The tablets were all passed in seven hours by the 
first individual and in six hours by the second. This same general trend was 
noted through all the experiments. The results were somewhat different where 
large quantities of water were ingested. An excess of fluid seemed to retard 
the passing of the tablets. One subject drank 4,140 c.c. of Avater during the 
experiment and retained all of the tablets in the stomach for sixteen hours. It 
Avas noted that the subjects ingesting 700 c.e. or less of liquid passed the tablets 
more rapidly. 

Another interesting point brought out in this study Avas the individual’s 
A'ariation. It Avas found that the same individual did not react the same on 
different days Avith respect to the passing of the tablets although given identical 
diets. The same Avas found to be true of different individuals having the same 
diet. 

The average time in hours based on the total number of tablets passed from 
the stomach, Avas as folloAVs ; 



BREAKFAST 

LUNCHEON 

DINNER 

Carbohydrate 

3.6+ 

5.0 

3.2- 

Cellulose 

2.7+ 

3.3+ 

3.8+ 

Pat 

3.8+ 

6.1+ 

8.5 

Protein 

4.2+ 

3.4- 

3.7 


The average time in hours determined in this manner does not give a true 
picture of the end-results as it Avill be noted that a loAver percentage of tablets 
passed out of the stomach in the case of the luncheon and dinner. If the ex- 
periments could have been extended until all of the tablets had been expelled, 
the average time Avould have been increased for these tAvo meals. Since Ave 
Avere using students for subjects, it Avas impossible to keep them all night in 
order to complete the experiments. HoAvever, the above values ai'e of interest 
as most previous investigators haA'c reported tA\'o to four hours as the average 
length of time tablets Avill remain in the stomach. 
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diinng the ttcck followins injection of Lillj ’s liici e\tiact and those of the con 
tiol period Mas a slijhtlj gieatci tendeiicj ton aid iliittu-itioii in peiceiitage of 
retiLiilocj tLs fioni d.ij to day 

In oidci to dotciniine nlicthet a laiget dose ol Inei t\tiact would gue a 
bcttei lespoiibc, the guinea pigs ncic injected at the hcgiiming of the thud week 
with See of a bolutioii of tlic same c\tntt, cich dose now contaninig the 
cquualcnt of 50 mg of iiLsh litci Dm mg tins tliiid week ot ohseivation none 
of the guinea pigs, iiiLludnig the one which had pie\ioiislj lespoiided to the 
5 mg dose, showed a defiintelj positnc lespoiise 8 of the animals continued 
at the same leticulocite leitl as dining the coiitiol pciiod The lemannng 5 
leaclicd 12 pci cent or ahoee on one oi moie dais dining the week following 
nijectioii Oiilj one of this gioup went ahoie 1 4 pci cent at anj time, leachnig 
2 8 pel cent on the foiiith daj These 5 animals weic ictained as being “pos 
siblj leactiic” and weie leseiied foi fuithei studi The leniaiinng 8 were dis 
caided 

Poi a peiiod of one week, contiol counts weie made on the 5 guinea pigs 
selected as dcsciihcd ahoic At the end of tins time the animals were fed an 
catrict of pressed stomach liuuigs prepared according to the method of Klein 
and Wtlkiiisoii” During the following week tlicie was no response m any of 
those animals to the adiiiniisUation of the stomach initciial These animals 
weie then followed foi foui weeks to dcteimine their reticulocjto values without 
ftulher nijoolion The icsults on tluee of these mimals aie shown giaphicallj 
in Pig 1 

If w e assume that a positiv e response consists of a i ise to 2 per eeiit on two 
eoiiseeutive dijs, oi on two dajs sepaiated bj one da>, and if a weakly posi 
tne” lesponse is assumed to he a rise to at least 2 pci cent on one daj , it is noted 
tioiii Pig 1 that occasional spontaneous "icspoiiscs ’ oceuiied during the eon 
tiol peiiod Moicovoi when the four surviving pigs were injeetcd iiitra 
pciitoiieall} with the equivalent of 2 mg of flesh livci and studied for a final 
week, theie was no lucicase in leticulocjtc count which could be considered sig- 
nificant 

Table I illustiates typical findings in 3 animals from a group of 8 guinea 
pigs which were studied for seven weeks Piom this experiment the following 
ohseivations could be made 

1 None of the animals lespondcd to a dose of 50 mg of fresh livei, although 
Guinea Pig 21 showed counts above 20 pei cent, but had been at a high level 
diiiiiig the control peiiod 

2 Three guinea pigs exhibited a weakly positive response to 500 mg of 
liver, but siibsequentlj failed to respond positivclj to a 2000 mg dose three 
weeks later 

3 One guinea pig (No 26) showed an appaieiitlv spontaneous reticulo 
cjtosis during control periods 

4 None of the animals icsponded positively to a dose of 2000 mg equivalent 
of flesh liver 

Table II summaiizes the results in 4 of another group of 18 guinea pigs 
studied foi nine weeks At the hegmnmg of the observation period. Pig 36 had 
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the joint surfaces of this animal. The difference between the experimental and 
control joints of the other rabbits used in this experiment was entirely com- 
parable with those shown in Fig. 1, taking into consideration the amount of 
indole injected and the duration of the experiment. 

Indole Experiment 2: Two animals were used. Each received injections of 
5 mg. of indole twice a week for nine weeks, and was killed five iveeks after 
the last injection. The results were in complete agreement with those obtained 
in the previous experiment, the severity of the lesion being apparently the 
same as produced by single injections of 10 mg. weekly over the same period 
of time. 

All joints receiving single injections of 10 mg. of indole weekly, or 5 mg. 
biweekly, showed definite enlargement in about ten days after the first injec- 



Fig. 1. — Left joint ^as injected -with lO of indole In 40 per cent diethylene glycol 
once a %veek for nine weeks and the rabbit was killed five weeks thereafter. Right joint Is 
the control joint. It was Injected with the solvent alone for the same period of time. 


tiou. Crepitus could be elicited after about two weeks. After six weeks, a 
decided decrease in joint motility was evident. None of these symptoms was 
apparent in the control joints. The extent of the pathologic change was 
natnrallj' greater in those animals, the killing of which was delayed for an 
extended period after the last injection. A detailed description of tliese latter 
joints only is here recorded, since the purpose of this paper is not a study of 
the changes iuAolved in chronic arthritis, but to show that indole and other 
products of tryptophane putrefaction can bring about very severe arthritic 
lesions. 

Gross Description; The difference betiveen the indole-treated and control 
joints was always Aery marked, the experimental joint being about 50 per 
cent larger than the corresponding control joint. There was considerable 
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-\s siit?j 5 Cb(cd b\ Jacobson/* it jb possible IhaJ llitse guuic i pigs iniglit be 
m a lohdtloi} pcnod and might subsuincatli buome icaclne Thc^ mlic 
icstcd foi appioMinakh si\ wuKs btloii. being subjected to a tmthci btud\ 
Tlic control period consisted ol h\e consoentne necks dining nlucli tune tiuee 
of the ammals slioned a dcfiiutt]\ spoiitJiuous lespaiise and si\ showed a neakk 
positue icsponse, despite the fait that dining tins pciiod no injections netc 
gnen ^Yo neie, lioueici, sriisfied th.it the contiol counts ncie sufficientlj 
consistent to peiinit leuh iciugmtion of am definite lesponse to the admmistra- 
tioii of the antijiei nicious »inenna material Vt the end of this fi^encck contiol 
period, each pig n is injcclt d mtiapeiitmiuilh nith c c of LilIi ’s luei extract 
solution, the dose licuig the Kpucalcut to 2 5 giu of fresh User The buhseqnent 
dailj icticuloote counts urciltd a positive response m onh one guinea pig 
Honcnei, tins aiiini il beeainc* \tr\ snk eouuideut nitli the ictu uloev tc use and 
died on the dav lullounig tlic piak ot the retnuloiite iiiive 

An Ij t^iosin fraction wliicli was isolated iioin bvei uaslound '’bv gnmea pig 
assar to conl.iin o\ci 10 000 000 guinea pig units pci gram TIu results follow 
ing the injections ot 2 mg ot k tviosin can be isccii in Tibk HI These ammaLs 
were studied tor fourteen da\s, and three guinea pigs cxluhited jiositivc ic 
sponses, letinuing again to normal it the end of the two wick penod It niaj 
be notewoitln that none of these three guinea pigs liad e\ii exhibited a icticulo 
cvtosis of positive significance either druing tlie contio) jiciiod or following 
injection of liver These results suggested repetition ot the cxpciimcnt, but in 
the same aniinals the same dose of k (vrosiu mtiapentone.illv now faded to elicit 
a single positive lesjioiise Finalh the animals uc ir gum daih intiapentoncal 
mieetions of j ee of Ldlv s luci exiiaef oicli dose contimmg the equivalent 
of 1 gm of fusil In Cl Tlie detailed findings wcie cntiielv negitive 

COVniENT 

Jacobson’s findings^* * suggest that the gniuea pig piopeiI> controlled, 
mav scive as an assa> anim d foi detei mining the antipcmieious anemia potency 
of liver extracts Tlic independent lepoit of Landsbcig and Thompson” fuzther 
substantiates such a conclusion iroicovci, these latter authors obtained posi 
tuc findings without the mctuulous adlieieiicc to conditions as specified by 
Jacobson coiiceniiiig liousing diet of the animals and technic of letieulocvte 
counting In addition, iddlei and Rhoads/® despite disregard of Jacobson’s 
stipulations, were able to obtain ineicased letrcnlocvte counts m then guinea 
pigs with dad} feedings of 0 6 gni of Lillj 's liver extract Then responses 
oecrnied liotwcen the seventh and twelfth davs, a finding winch is in disagree 
meat with Jacobson,” “that the i eticulocj tosis that the oral administration of 
liver extract riiduces differs quahtativelv m no wav from that following the 
rntraperitoneal administration ’’ Since 'tidier and Rhoads fed 500 mg dailv 
(about 75 times the miniiiial effective oial dose iccordcd bv Jacobson) their 
retieulocvtc responses should have been obtained within six davs after the first 
dose if then work is to be eonsideied in full agreement with that of Jacobson 

Clark and Coene/ in the abstract of a paper read before the American So 
eietv of Biological Chemists summarized their woik on tins problem as follows 
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DISCUSSION 

The use of indole and some of its derivatives for the production of ex- 
perimental arthritis was a direct outgrowth of the finding of indole either 
free or in a loosely hound form in the urine of most cases of rlieumatoid 
arthritis. Altliough the results of tlie present experiments do not prove that 
products of tryptophane putrefaction are causative agents in the production 
of rheumatoid arthritis in man, they are suggestive and would seem to justify 
further investigation. The mechanism through which these products bring 
about arthritic changes in the joints of rabbits is by no means clear. Their 
action is not due to the indole ring per se, since tryptamine (B-indolethylamine) 
produces no demonstrable lesions. 


SUMMARY 

Chronic arthritis ivith extensive joint changes has been produced by the 
intraeapsular injection of indole, skatole, and indole-propionic acid into the 
knee joints of rabbits. Control joints injected with equal amounts of the 
solvent solutions used with the above compounds failed to produce any ap- 
parent changes. Tryptamine (B-iudolethylamine) had no detectable effect on 
the joint tissues. 


The authors acltnowleilgo with gratitude tlie many helpful criticisms aud suggestions of 
Dr. Frank Apperly, Professor of Pathology, in carrying on this work and in the preparation 
of the manuscript. Tliey are also indebted to Eli Lilly and Company for a research scholar- 
ship to one of us, 11. C. Neale, aud to the Valentine Eesearch Fund of the College for a 
research grant to help defray the cost of the investigation. 
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lebpoiid to antuiiiLinic substauits buausc its boiio inauow ib piedominaml> 
ciithioblasluj and noiniobl.istie lathei than iloblabliL \\hKli chaiaetenzes 
the Immaii pcimcioub autmia palimt Then h\pollusis was boine out b^ their 
expeiimental fmdmgb, iioitlioi law Inei noi li\ti o\tiacts wcic al)le to evoke 
a leticuloc^ te xespoiibo iii lats GebliauU aiul Cauo^ tliu-e moiithb latei published 
the icsultb oi ail olaboiate boiicb ol (.\peiiimulb siio\\in;» that autiaiicmie mate 
iialb cause a maikcd lelieulucv losis in nutiuc mile lats, althoiij^h the> admitted 
tlie test to be iioiibpecifie 

SmgCL^ louiid the lat to be buitable foi the dcmoiistiatiou of the piesenee 
of tlie “Castle Faetoi” m human g.istiie juitt Noimal huniaii gastiie juice 
caused a ictieuloevte use to two oi tliiee times tiu iioimal values m tluee to five 
dajs The gastue eouteiits oi poinicious mu mi i \i ilients ni lelajise had no such 
effect These findings weie paitlj Lonhinud b\ 1 leisihliaekei and Sehlesiugei ’ 

Of the lemaining laboiatoij animals, tlogs ami i ibbits wcic tested ioi 
leticuloevte lespouse to liven bv Adleisbeig and (tottsegen' who lepoitcd nega 
live lesults AVc believe tliat as >et a consistemtU lelialile and piactical method 
foi assa>mg antipeiiiieious anemia siibstamis m c\peumintal animals lias 
not been established Noi aio we of the opinion that the picseiuc of a mega 
loblastie bone maiiow in some laboiatoiv animals implus a peuiicious anemia 
state The changes lu tlie bone maiiow of a human piuiuiuiis ineniia patient 
aie sceondaij to a doficienev olscwheic in the bodv Muinu tins deficiency bj 
appiopiiate thenap.v icstoics such bone maiiow to lunnul but similai pio 
ccduies in tlie tost animal aic pioduetnc ot an nbnoiniil condition toi that 
animal Hence wo believe that (he ideal laboiatoiv .iss.iv foi livei potency can 
be attained onl> bj pioducing expeiimcntal pcinuious ammia in an animal 
whasc bone niaiiow noimallj lesembles that of a noimal human being, and 
tills IS oui piescnt objective 

SUM VI VU\ 

Thiit> nine guinea pigs weic studied foi their lesponse to antianemic mate 
iials Live! e\liacts weie given mtiapeiitoncalh and bv month in sufficient 
doses to anticipate definite lesponsc Tlie icsults obtained and the noinial un 
explainable vaiiatioiis lu icticutocjtc counts pci nut the eouclusioii tliat iii oiu 
bauds the guinea pig was not a suitable animal foi assaying antipeinicious 
anemia poteiicj of livei extiacts 

A biief leview of the liteiatinc on the use of othei animals docs not as jet 
conclusiv elj demonstrate that anj laboialoiy animal can supplant the human 
pernicious anemia patient toi the assav of livci potencj in the treatment of 
pernicious anemia 
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a reticulocyte count of 22.2 per cent which gradually decreased to 0.8 per cent 
at the end of the third week, despite intraperitoiieal injection of 2 gni. equivalent 
of fresh liver, which also failed to give a response in any of the 17 remaining 
animals. 

Table I 


GUINEA PIG 

21 

24 

26 

Day 


Control Period 


1 

2.0 

O.G 


2 

2.4 

0.4 

0.6 

3 

2.4 

0.2 

0.6 

4 

1.S 

0.0 

0.2 

0 

2.0 

0.4 

0.2 

G 

l.S 

0.8 

0.4 

Each pig injected intraperitoneally with the equivalent of 50 mg. 

of fresh liver 

1 

2.4 

O.G 

0.6 

o 

2.6 

0.0 

0.6 

3 

2.0 

0.0 

O.S 

4 

O.G 

O.G 

0.8 

0 

1.8 

O.G 

0.8 

(i 

O.G 

0.4 

0.6 

Control Period 

1 

0.4 

0.2 

0.0 

2 

0.0 

0.2 

0.2 


O.G 

0.2 

0,4 

4 

0.2 

0.2 

0.0 

. 5 

0.0 

0.4 

0.0 

(3 

0.2 

0.6 

O.S 

Each pig injected intraperitoneally ivith the equivalent of 500 mg. of fresh liver 

1 

0.4 

0.6 

O.S 

o 

0.8 

0.4 

3.8 

o 

o 

0.2 

O.G 

3.0 

4 

0.4 

1.2 

O.S 

5 

0.2 

7.0 

0.2 

G 

O.G 

5.0 

0.4 

Control Period 

1 

0.2 


0.4 

2 

0.4 

5.0 

O.S 

3 

0.2 

3.S 

4.6 

4 

O.G 

2.4 

12.2 

5 

0.2 

1.8 

13.8 

(i 


0.8 

lo.G 

Control Period 

1 

0.4 

0.2 

10.8 

•> 

0.0 

0.2 

14.0 

3 

0.2 

0.4 

9.2 

i 

0.2 

0.2 

O.G 

", 

0.2 

0.4 

6.G 

(i 

0.0 

0.0 

3.4 

Each p.p injected with 2 

c.c. of Chappel’s Liver Extract. Two c.c. 

equivalent to 


2 

gm. fresh liver. 


1 

0.0 

0.2 

2.2 

'1 

0.2 

0.6 

1.2 

w 

0.0 

0.0 

O.S 

4 

0.4 

0.0 

1.0 

5 

0.4 

0.0 

0.4 

G 

0.4 

0.2 

0.2 






LABORATORY METHODS 


CHEMICAL DEAIONIiT]! VTIOX OP SM \LL \AIOUNTS OF BLOOD 
IN THE URINE* 


K\i AF I) CoriMiuiN Dfnmvrk 


OINCE Atldib^ in 1925 picscntcd Ins method foi tJic counting of the elements 
^ of nrinarj sodmieut, A\e ha\c {gained moK accniate infoimation concern- 
ing the blood content ot the uniic imdti iiouiul and pithologic conditions 
Thus Addis® found led blood cells in the mine m about two thuds of 74 noi- 
nial persons, showing on an a\eiuge 65,750 (.ntluoc\tis in the twehehour 
night lume, with a nia\iinum of 425,000 In a similai seues of examinations 
from this depaitiuent, Nttiaa*® found red blood cells m tlic mine m 51 out of 
70 noiinal peisons, tlic <neiage being 130,000 tnthiocvtts in tlie twehehour 
night uiine, witii a maxiinum of 1,100,000 Of psiticiilai significance to the 
present woik ate the studies earned out 1)> Na.iaa” on ilu imount of the hemor 
ihago in patients sulfeiing fiom hcmouhagic Bnght s disease In the acute 
stage the twelve houi niglit mine contains as a ni)e tioin 2 000 millions to 
8,000 millions led blood tells, and the maximum tame as high as 10 000 millions 
which means about 2 c c of blood When the numbei of eijthiocjtes in the 
twehehour night mine falls off below 300 to 500 millions the condition of 
hematuria is no longei macioscopicallj \isible In the chionic stage of this dis 
ease the twehehoui night mine contains iisualh fiom 10 to 200 millions red 
blood cells, some patients excietuig as a xule fioin 100 to 200 milLions eiythro 
cjtes pel night mine wheieas otheis exciete onh fiom 5 to 15 millions eijtliio 
c>tes pel night mine throughout long periods of their illness 

On the basis of these findings it looks inteiosting and promising to mvesti 
gate wliethei the chemical leactions oidinaril} cmplojed in the clinic for demon 
stration of hematuria aie suffieientlj sensitive ic, whether the^ can demon- 
strate a few millions of eiytluocvtes distiibutcd in the twehehour night urine 
Among the many substances recommended for tins purpose, e g , guaiac, alom, 
plienolplitlidlein, fluorescein, henztdin, and orthotolidin, only the three in italics, 
being typical repiesentatives of the various substances, have been used for 
fuithei examinations which comprise about 2,400 tests 

The guaiac test was picsented in 1861 by van Eeen® It depends upon the 
ability of the hemoglobin to transfer the oxjgen ozigmating from tuipentme oi 
from hydrogen dioxide to the active elements of the gum guaiac, resulting in a 
blue compound that is soluble in neutial or acid solutions Among the many 

•Prom the Medical Dep B Rigshospitalct University of Copenhagen 
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Table II 


GUINEA PIG 

30 

36 

37 

42 

Day 


Control Period 



I 


22.2 

0.8 

0.4 

2 


16.8 

0.0 

0.6 

3 

0.2 

9.8 

0.6 

0.0 

4 

0.0 

7.0 

0.6 

0.2 

5 

0.0 

6.2 

0.0 

0.0 

6 

0.2 

4.2 

0.2 

0.0 


Equivalent of 2 gm. fresh liver intrapentoneally 


1 

0.0 

4.2 


0.4 

2 

0.0 

4.2 


0.4 

3 

0.0 

3.6 


0.6 

4 

0.0 

3.4 


0.0 

5 

0.4 



0.2 

6 

0.2 

3.0 

0.4 

0.4 


*Control Penod 


1 

0.2 

1.8 

0.4 

0.0 

2 

0.4 

2.2 

0.2 

0.4 

3 

0.2 

1.6 

0.2 

0.4 

4 

0.4 

0.8 

0.4 

0.0 

5 

f* 

O.G 

0.8 

0.2 

0.2 

0 

7 

0.0 

0.0 

0.4 

0.2 

8 

0.2 

0.0 

0.2 

0.0 

9 

0.4 

0.2 

0.0 

1.4 

10 

0.0 

0.8 

O.S 

1.2 

11 

0.0 

0.4 

0.8 

0.0 

12 

0.0 

0.4 

0.4 

1.0 

13 





14 

0.4 

2.2 

2.2 

0.8 

15 

0.2 

o '2 

0^4 

l.S 

16 

0.0 

0.6 

0.0 

2.2 

17 

0.0 

0.0 

0.0 

3.0 

18 

0.0 

0.0 

0.4 

0.6 

19 

0.0 

0.0 

0.0 

0.2 

20 

0.6 


1.6 

0.4 

21 

0.2 

0.0 

3.6 

0.0 

22 

0.2 

0.2 

2.4 

0.6 

23 

1.6 

0.0 

0.6 

1.2 

24 

3.0 

0.0 

2.6 

0.6 

23 

1.0 

0.8 

2.2 

0.4 

26 

0.8 

0.2 

o !2 

0.2 

27 

0.2 

0.4 

0.0 

0.2 

28 





29 

0.6 

0.2 

0.2 

0.2 

30 

0.8 

0.4 

0.2 

0.2 

11 

0.6 

0.4 

0.6 

0.4 

32 

0.6 

0.6 

0.2 

0.6 


1.8 

0.4 

0.4 

0.4 

34 

0.2 

0.2 

0.4 

1.6 

35 

O.G 

0.0 

0.4 

0.4 

36 

0.2 

0.2 

0.0 

0.4 

37 

0.2 

0.0 

0.0 

0.2 

One half Cubic Centimeter Lilly’s Extract Solution Intrapentoneally 

1 

1.0 

0.2 


0.0 

2 

0.4 

0.0 



3 

0.0 




4 

0.6 


0.2 

0.2 

5 

0.2 

0.2 


0.6 

6 

0.4 

0.2 

0.0 

0.6 

•All animals 

rested for six 

prior to tins 

control period . 
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l)iii/uim cmplojcd Guv'ti'iH'*' iiuidihi ilion of fJiis hst luts Ixcn uioptcd 
wic!el\ Joi (kinonsli.ilioii of ormll blood in fins In (Ins [aim the (cst is made 
Midi an Oj pel tent ben/idni soliilion nbnb js piip.iied licsids belozc citli 
test bj dissohins a pondti of Jo iiio ot btii/idin ‘ 0 J a'm Bad; mote of 50 
pti tent acttie aeid Gu„'eistii auts two initliods toi dimoiistiatioii of liciiia 
tuiM (l)lce of uiiiio IS addtd lo 2 ce of 0 50 per cent bcnzidm solution in a 
ttst tube, ( 2 ) 1 diop ot iiiine is pined on a slide pined on i nbite back 
dioniid, and J to 4 diojis of btii/idin solution n addid to tlie iiinio B\ 
these iiietliods I i\as able to dtiiioiisfiate tin pies, in t of tioin jO to 200 million 
ei,\ tliiot> tts, 01 11101 e, in mine poitioiis ot 40(1 < 

One piopuii LOmman to all tin .dxn< iiuntiotu Innfhodsis that the icit 
nitich inoic stnsifue foi the pitstiui of bbtod m n ipi thin foi blood ni iiiiiie 
Uiine Ims .1 1 itbti stioiij^it inliibilnit iftnl on (lu istililisluiunt of llie icac 
tioiis, and tontcntiattd mints .m nion niliilntoit in tins lesjieit than aie 
mints of low sptdfie ,ri,i\itus In oidii to Iniiiniti this nihilntoiv aetioii of 
the mine, II Bois* bis su;t,^isttd tin folloniiu niidhiifion of the benzidm 
ttst About 25 ee of mine is filititd tbion.li in onliiuit filtd nhoi all tho 
uime has passed tliioiisli, the bin/idin solution is dii(ipid upon tlie sediment 
(witbont mifoldm,' (he tiltti pipti) In oidii lomih tin tist mou sciisitno, 
tbt icaftent is made slioiiKti, oiih d lo 4 e< ot 50 )id emt acetie aeid licing 
added to tlie abo\t mtiitiontd iiiioiint ot lunridni Innnin jiowdti (q-isni" a 
litn/idm solution ot 0 83 to 0 03 pti edit) In tins loim the ttst is itts sonsi 
tne, tleai mines ot Ion spttifit ^riaxiti oiii a posiliM u n tion foi the piescnco 
of e\tn sut'li a small lunnbti as 002 million oi\tbioi\lcs m 30 ct of mine, lo, 
0 8 million eijtluoejtes m 400 cc ot mine, that is i iiumhd of led blood colls 
ottmiiiig 111 the mines of noimal pcisoiis 

On tile basis of the motliod giten bj E Boas I h.pe elnboiatod a technic 
foi deiiionstiatioii ot fiom 2 to 10 million enthiocstes oi iiioie in night 
mine ot 150 to 700 ee The itasoiis why I stltctid the Boas method aie as 
follows It IS the oiilj test aiailablc at piestiit (hat h is pioitd siiffieiciitly seiisi 
tne, tlic test is easj to make and it takes but little tune and (mb a few utensils, 
tlie leagcuts tiiiplojcd foi this list keep iclatnch well Tlie tost is made on the 
night mine, because om knowledge as to the dogioes of bdiiatiuia is still limited 
laigely to findings iii tlic iiiglit mine In addition, as will also bo evident fioiii 
the following, it is a somewhat significant point tint the amount and specific 
gravitj of the twehe lioiii night mine aie iisiialb sniiject to less sanation than 
arc the same fcatmes of tlie das uiiiie 

The final cstablisliineiit of the technic of this test met with seieral diffieul 
ties, liowevei One of these diiBculties was due to the s, inability of the amount 
of the night luiiie If, foi instance, a test gnes a iiegatne lesiilt for 0 05 
million eiythrocitcs in 10 ce of uniie and a positnc leactioii for 0 2 millini 
erythrocj tes, it means that with a twehe hom luinarj output of 200 cc it is 
piaeticable to demonstiate the piesencc of fiom 1 to 4 million erythiooytcs oi 
inoie in the total twehe lioui mine If, foi esaniple, tho twelve hour night 
urine amounts to GOO e c , it is possible with this test to demonstiate the piesenee 
of flora 3 to 13 million eiytliiocjtes oi inoie A small twelve houi urinaiy out 
put nia> thus give a positne icaction even though tho number of erj tlirocj tes 
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Vaughan, Sluller, and ZetzeP- and pi'acticall}^ confirmed b3^ Edmunds, Brueck- 
ner and PritzellP Wills^° carefully repeated the work of Vaughan, and her 
coworkers and found that tlie normal reticulocj'te fluctuations wei‘e of such fre- 
quenc}' and magnitude “that it was impossible to judge the response of any 
drug by the number present.” “Obviously tlie variations in the percentage 
of reticulocytes in pigeons depend on other factors than those operating in man, 
and the greatest caution is therefore necessary in the interpretation of results.” 

Muller*'’ however, in a studj' on the iirfluence of liver extract and acute 
infection on reticulocytes and bone marrow of pigeons, concluded that the pigeon 
not only responded to liver extract with a rise in reticulocytes, but that infection 
had the same inliibiting influence on the response of pigeons to liver as it had 
on the response in liuman pernicious anemia patients. Peabody and Neale*® 
found that the reticulocytosis in pigeons following injections of liver products 
did not parallel the clinical potencj' of the product. Heiman, Connerj'', and 
Goldwater*" reported a marked daity variation in pigeon reticulocyte counts. 
This was unaltered b.v diet and the administration of liver extracts. 

Gurd® reviewed the methods and results reported bj' the above groups, and 
concluded that none of the work was reliable, because the methods used failed 
to stain completely tlie reticulum of the pigeons’ red cells. Using a more sensi- 
tive method he was unable to show any response to administration of potent 
liver extracts to the grain-fed pigeon and concluded tliat tlie pigeon was not a 
suitable means of liver assay. 

Recently Muller** has found that liver exti'aets and nonspecific reliculogenic 
substances (intravenous injections of Ij'siue and leucine) will be followed by 
“similar” reticulocyte responses in the pigeon under standard conditioms. 
“These reticulocyte responses in the peripheral blood were accompanied by two 
histologically different reactions of the bone marrow, (a) After the administra- 
tion of liver extract the megaloblasts of the bone marrow were transformed to 
more adult red blood cells. Tliis occurs also in the bone marrow of pernicious 
anemia patients after liver therapj’'. (b) After the administration of Ij'sine and 
leucine the bone marrow showed an increase and extension of erythroblastic 
tissue. Numerous megaloblasts and many mitotic figures were present.” These 
observations do not, in our opinion, meet the criticisms advanced b3’' Gurd nor 
establish the pigeon as an adequate assa5’' animal. 

A simple test tube reaction for the e.stimation of liver potency was described 
b3^ Duesberg and Koll;® these investigators reported that when a suspension 
of washed erythrocytes was incubated with liver exti-aet and subsequently 
hemobvzed. methemoglobin was foimed in amounts proportional to the clinical 
activity of the liver. This observation was later contradicted b3' Deutsch,"* and 
by 'Wilkinson and Deutsch.^* The3' showed that the methemoglobin forming 
fraction co\ild be separated b3^ careful heating from the antianemie fraction, 
and that the methemoglobin-forming properts’’ of liver was independent of its 
clinical potency. 

The American and German investigators disagree on the value of the rat 
as a hemopoietic test animal Yaughan and Muller,-® discoverers and proponents 
of the pigeon method of a.ssay, reasoned that the rat would not be expected to 
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to Ijp picsont in sucli laii'c .iniouiits tii.it tlioii jiumucp c.iii n(.^el gi\o use to 
. 1113 ' euor It i\.is foimil c\iKnm(,ii( ill\ that 10 niillioii ■\cast cells in 10 c c of 
Uinic (bp gi 1 035) g.uc a iicgatno ic.Rtioit, 4 million least cells m 10 cc 
of plij biologic salt solution on thtMitlici li iiid gin a positin ii’action and tins 
^^as stronger aftci the 3 east suspension had Imn hoihcl foi two minntes Witli 
the blood suspensions employed alunc llu iiaetion w is ilso iouiul to be a little 
btiongcr after hoiling foi two nimules than ialoie Ixnliug limeb guing a 
posilnc leaelioii foi pus (jelKing with alUali 1 will alwa\s gue a positue 
benzidin icaetion, and the leaetion is not wuiKci altii boiling foi two to fi\e 
minutes, tins is due eithei to the po->siI)ilif\ that pus cills I)ehn\e in this lespect 
Jibe .toast cells <ind enthiocitis 02 , whdt afipeiis to he f/ie gcncial \jew, that 
in an} setoie dcgico of p.Miiw theie aic alu its so main (ittliiocttes 111 the 
mine tliat the} will give a iiositne leaclion The test is tlieiefoie, not ap 
plicable to mines that gel.itiiiate with alKali 

The test m.i\ he peifoimed m aitificial light 

The hcn/idin leaction of tlu mine lemains unchaiigecl at least foi one dav 
if the mine icniams eUai If it hcconicb liiilml 1)\ ]neci]>it.itum of salts 01 bv 
bacloiial detompobition, the sensili\it\ of llu test as aluadt mentioned is low 
cied a little 

Fuither mfoiniation about the dtgiec of liematmn might be oiitamed bv 
making the test with difteieiit wcakei henzidin comcntiations Thus, foi e\- 
ample, a positue icaction with a benridm eonc<ntiatmn gnmg a uogatne 
icsiilt for 1 million ontluocitcs and a positive foi 4 million (ivtluoc}tes in 
10 cc of diffoieut mints, would indicate the picsence of fiom 30 to 200 mil- 
lion eijthiocjtts 01 moic 111 the total poition of mine But 3 ust as valuable 
mfoimation is obtained with the test dcsciibcd above Vs will be noticed fiom 
Table I, a leaction that appears within one, two, 01 tluec seconds (when the color 
will alwajb be stiong) will m most cases indicate liiat theie aie 1 million erythro 
c}tcs 01 moie in 10 c c ot the mine Ab it maims no diffeitnce m the clinical 
estimation of a case whttliei thuc be 30 01 50 million cijthroevtes 111 the night 
mine, this mav be expiessed as loJlows A stiong leaction witlini one to thiee 
boeonds indicalcb the piebence of about 50 million enthroevtes 01 moie in tlie 
total poition 

All told, the method heie desciibed leqimes imne piepaiaton measmes 
than weie pievioush consuleied iiecessaiv foi a test foi blood in the urine 
Instiuction of the patient about the collection of the mine voided in the night 
and eaily in the luoimng, in some caseb with additional instiuction not to take 
too luucli fluid, and m the case of a female patient, to wasli the genitals thor- 
ough!} , mcasuimg of the lunian output, defeimniatioii of the specific giavity, 
and diawmg off 5, 10, 01 15 c c of mine But this may all be done veiy quickly, 
once the c\aininei has become accustomed to it The test itself is so easy to per- 
foim and leqnucs so litlle appaiatus, neithei a eentiifnge noi a micioscope, 
tliat it also appeals to be seiviceable to the gcncial piactitionei 

While peifoiming tlie studies hcie icpoitcd, I luive lud occasion to ascei- 
tcun tliat Giegeisen’s btiizidm baiiuni iioivdcis stand being kept ni stoiage onl} 
ioi a ceitain length of time WJiui newly mixed, tlie powder is noiy coloied, 
almost white, on storage it giadually becomes yellowish and finally biowmsl 



936 


TUB JOURNAL OF LABORATORY AND CLINICAL jMEDICINE 


subsequent modifications of this method, the one given by Schroeder appears to 
be the best. Schroeder’^ has shomi that the outcome of the reaction is dependent 
upon a eertaiir relation between the amount of blood and the amount of guaiae, 
so that strong solutions of blood require strong solutions of guaiae, and weak 
solutions of blood require weak guaiae solutions, Avhereas the reaction may fail 
to appear if a strong guaiae solution is used together with a Aveak blood solution. 
As the blood content of the urine is unlmoAvn, the test is made Avith three dif- 
ferent guaiae dilutions, as outlined in the folloAving schema : 

Tulie 1; 10 drops tincture of guaiae* + 2 c.c. of absolute 

alcohol + equal parts (i.e., about 2 c.c.) of turpen- 
tine. 

Tube 2; 2 drops of guaiae tincture + 2 c.c. of absolute 

alcohol + about 2 c.c. of turpentine. 

Tube 3: 2 drops from Tube 2 + 2 c.c. of abs. alcohol + 

about 2 c.c. of turpentine. 

To each tube is added 10 e.e. of urine; then the mixture is shaken Avell. 
Using this test I found positive reactions for the presence of 120 million erjdli- 
roeytes or more in 400 c.c. of clear urines of Ioav specific gravity, Avhereas 
urines of higher specific gravities gave no positive reaction until the number 
of erjdhrocj’tes reached 400 millions or more. So this test is but little sensitive 
and also somoAvhat circumstantial. 

The phenolphthalein test Avas presented first by Kastle and Shedd,” sub- 
sequently elaborated in particular by J. Boas,’ and Johannessen.® It is based 
upon the fact that the colorless phenolphtlialein in alkaline solution is readily 
oxidized bj"^ hj'drogen peroxide, alcohol and blood to phenolphthalein, Avhich gives 
a red color in alkaline solution. The reagent here employed is prepared as fol- 
loAvs ; 

Phenolphthalein 1 gin. 

Potassium hydroxide 25 gm. 

Distilled water 100 gm. 

are boiled together Avith 10 gm. of zinc poAvder to decoloration, then filtered. To 
this filtrate is added an equal amount of 96 per cent alcohol. The test is per- 
formed by mixing in a small test tube 0.5 c.c. of this alcoholic reagent, one drop 
of hj^drogen peroxide and 0.5 e.e. of urine. "With a tAvelve-hour urine portion 
amounting to 400 c.c., this test in my examinations gave a positive reaction for 
12 to 20 million erythrocytes or more in the portion, if the urine Avas clear and 
of a low specific gravity. If the specific graAuty Avas greater, the reaction Avas 
found positive only by the presence of 200 million erythrocytes or more. Besides 
the rather poor sensitivity of this test, the Aveak reactions are hard to recognize, 
as the faintly red colors make a much poorer contrast to the urine’s oaa'U color 
than do the blue and green colors of the guaiae and benzidin reactions. 

The benzidin reaction, first elaborated bj' 0. and R. Adler,® is based on the 
fact that a solution of benzidin in acetic acid, containing hydrogen peroxide, 
turns greenish blue or blue Avhen small amounts of hemoglobin are added. The 
sensitivity of the test depends to a large extent upon the concentration of 

’The preparation hcie emplojed it. tmctuie of guaiae. 1 5, prepared by maceration of a 
not-too-olu gum guaiae for about 1 month at 15“ C The finished tincture must be dark 
brownish red in color, it should be kept in a brown bottle. 
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A technic, based on tlic Boas test, is Iieie given foi denionstiation of from 
2 to 10 million ei^tluocjtes or moic iii night uimcs of 150 to 700 ce 


REFERENCES 

1 Addis, Ih J. A "M A 85 1C3, 1925 

2 Idem J CIm Invcstigition 2 409, 192b 

3 Adler, 0 , and Adler, It /tschr f PhvMol Cliuu 41 j) lOdj 

4 Boas, E Ugcsk f Kger 90. 1074, 1928 

5 Boas, J DLUtscho mcd chnsclir, p o40, lOlo 
0 \ DcLii Quoted bj Sclirotdcr 

7 Gregorscn, T P Arch f ^ erdauungshr 25 100 lon 

8 Jolnxmesson, A Ugcsk f Ircger 83 1013, 1921 

9 Kastlo and Shedd Quoted b> Johannesstn 

10 Na-raa, A Hospit ilstid 77 1445, 1934 

11 Idem Ugcsk f larger 97 531, 1935 

12 Schroeder, K Hospitalstid 50 253, 1907 


THE ESTIMATION OF CHOLESTEROL IN BLOOD* 


Supplement ui\ Notes ov v ^Iethod Utilizing the Bernoulii Reaction 


E OnciiMLR, M D , AND R iliLTON, B Sc , London Engivnd 


TN 193 J ^\e publibhcd a nietiiod foi the estimation o± cliolesteiol in blood,' 
^ utilizing tlie Tschugaow Bernoulli reaction Since this date the teclinic has 
been in daily loutine use in our laboiatoiics Ovei two tliou&and estimations 
have been earned out, and we have had ample oppoitunity for watching foi 
any fallacies in tlic tcclimc Time has not caused us to make any modification 
in the method 

It lb lather suipiising to us theiefoie that the only published comments on 
our teclmic have been of an adverse iiatuie In 1934 Bloor^ gave it as his 
opinion that “Thoic is as jet no good reason for abandoning the colorimetric 
method in favoi of digitoniii precipitation He believes that neither pro 
ceduie is specific and the coloriiuetiie method is easier to cairy out In ciiti- 
cizing digitonin piecipitation he sajs, “It is not hejond possibility that the 
lovvei figiues obtained with digitonin aie due to hjdiolysis of the digitonide, oi 
incomplete piecipitation as pointed out by Sclionheimci and Dam In 1935 
Artom^ states, “The Bernoulli reaction is disciedited ” Aiisbacher and Sup 
plee® were unable to obtain consistent lesults with their modification of our 
technic applied to the estimation of cliolesteiol in milk 

In view of tlic consistently accuiate results which oui technic has given us, 
even in the hands of relativelj unskilled laboratory technicians, it occurs to us 
that the possible explanation of the difficulty found by others in applying our 
technic lies in the fact that our oiiginal papei did not give sufficient details 
of the diffeient stages of pioeeduie We consider that these supplementary 
notes might help other workers to overcome seeming difficulties 
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comes ivithin the normal limit; on the other hand, if the twelve-hour urinary- 
output is rather great, even absolutely pathologic values may escape demonstra- 
tion. This difficultj^ is counterbalanced somewhat if the test is made with only 
5 e.c. of urine when the total night urine amounts to less than 300 e.c., 10 c.c. 
when the total urinary output is between 300 and 500 e.c., and 15 c.c. when the 
total twelve-hour output exceeds 500 c.c. In this way a positive reaction indi- 
cates that the night urine contains, irrespective of its volume, from about 2 to 
about 10 million erythrocytes or more. The prerequisite of this tripartition is 
that the sensitivity of the test depends alone on the number of blood corpuscles 
present and is independent of the amount of urine passing through the filter; 
that this is actually the case to a sufficient degree was clearly demonstrated by 
performing the reaction on a series of urine samples of different volumes (5, 10, 
and 15 c.c.) and specific gravities, each sample containing the same number of 
red blood cells. 

Another difficulty hinges on the fact that the sensitivity of the reaction 
differs in various urines depending upon the concentration and clearness of the 
urine. This is evident from the following experiment, which was performed in 
order to find, if possible, a benzidin concentration that would give in all urines 
a positive reaction for 0.2 million erythrocytes in 10 e.c. of urine and a negative 
reaction for 0.05 million erythrocytes in 10 c.c. of urine. 

The night urines of several persons with healthy kidneys were mixed into 
portions of about 1,000 c.c. in such a way’- that the various iiortions differed in 
specific gravity. These mixtures were examined in the usual way for the pres- 
ence of albumin, sugar, and pus, besides being examined microscopically. In 
addition, the erythrocytes were counted after the Addis method, and a red cell 
count in excess of 10,000 per 10 e.c. of urine was given consideration by prepara- 
tion of the most diluted blood suspensions. A stock suspension containing 1 
million erythrocytes per e.c. of urine was made for each mixture, 25 c.mm. of 
blood being added to 125 c.c. of urine. The blood used for these suspensions con- 
tained from 4.80 to 5.12 million erythrocytes per c.mm., and an amount of 
hemoglobin varying from 88 to 103 per cent (Sahli). By diluting different 
amoimts of these stock solutions with up to 100 c.c. of urine, specimens of urine 
were prepared which contained from 5 to 0.02 million erythrocytes per 10 c.c. 
of urine. 

The test itself was performed as follows: 10 c.c. of urine was pipetted off 
into an ordinary folded filter paper (diameter 10 cm.). After all the fluid had 
passed through the filter, the filter paper Avas spread out on a dry filter ; the last 
remnant of fluid Avas absorbed by the dry filter, so that the original filter paper 
no longer shone from moisture. Then 6 or 8 drops of the reagent Avere placed 
in the center of the filter. This tecluiic appears preferable to the Boas method, 
as a remnant of urine in the filter may inhibit the reaction. The reagent aa'Rs 
prepared after the method given by Gregersen, except that the amoimt of 
benzidin Avas varied so as to make the various benzidin concentrations : 0.25 per 
cent, 0.30 per cent, 0.40 per cent, etc. 

By such experiments it Avas found that a benzidin concentration of 0.50 per 
cent gave the most serviceable results. Table I sIioavs the results obtained Avith 
this benzidin concentration in various mixtures of urines. As Avill be noticed, a 
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c Ihat there is no optimum conccntrition of H,SO< for ^lO given nngo of cholesterol 
concentrations — eich conLi.nlr*\tion his its own optimum 

d 'ihnt the conditions of the renction can lie oiil\ if the conoontrition of cholesterol 
IS first known 

These icmaiks icfei to the imic cholostoiol solutions Using cliolestcrol 
ester solutions, the <iho\c loiuaiks woic also found to upplj, hut furthei, the 
optimum conditions foi ciefi concintiation woic diffiient fioni those applying 
to free cholesterol 

These facts iiiako the “diicct” Lieboiinann Bnichaid icaction useless for 
nieasiuing a mixtuic of choksleiol and choUstciol esteis even in pme solutions 
Thus, a contuuicd ad\oeae\ of the rjichcimauu Buiehard leaction seems 
to us unjustified 

The ohber\ations of Ciaidnei and Uo\ ^ lafsthiKt/ ^ and Bohn and Bicken 
bach,® shoued that bile pigments, lipothiomos and lesinous substances picseiit 
m blood, all modlf^ tlic coloi aui\cd at In the Liobpimanii Buichaid leaction 
If piaetieal conclusions aic to bo di n\ii fioin lilood cholcstoiol estimations 
it IS essential tliat the figmes sliould hi <om))nattM and tlioiefoie deteimmed 
by an aecuiatc method It is ob\ioivs thoicfoic tint an\ lohablc tcehnic must 
incoipoiatc (a) the pielimiinn scpantion of chulestnol fiom mteifeiing sub 
stances, uliieli can onlj be done hj picliimnan sipn.itum Mith digitonin, and 
(b) tlic pielnninan ludiohsisof choUstciol cstci-s 

Tiir iNDiurcT LU muMsw ntucHsRn lu vction 
Aftci Pi cUmvtui >j A^epamtion of Cholciytool as Dipitomde — Sclionheimei 
and fepciiN^® ha\c smcc published a tcchmc mdicatmg then mow also that a 
scpaiation of cliolcstciol fioni intcifiiing suhstancos w is essential They esti 
mate the cholestciol on a digilomn piceipUatc ^\lth a modification of the Licbei 
mann Buicliaid icaction Tiie digitoiiide is dissohed in acetic acid, and acetic 
aiihjdiide and sulphiuic acid aic added 

In our experience, uhcii tins leaclioii is apjdied to cholesteiol digitonide, 
the conditions goieiinng coloi development aie similai to those governing the 
puic clioksteiol solutions The possible vaiiations aie somewhat gicatei, how 
ever, iii view of the fact that clioksteiol digitonidc gives a iiuich weakei coloi 
than clioksteiol 

Recentlj we attempted a compaiisoii of Schonheimoi and Speiij’s technic 
with oui own 

"We weie unable to aiiive at consistently accuiate figuics when such a small 
amount of plasma was used Tlic chief difficultj seemed to he in the ceutrifug 
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reagent witli 0.50 per cent benzidiii gives a positive reaction for normal amounts 
of erytliroeytes in the less concentrated urines (.sp. gr. le.ss than 1 . 015 ). One 
Yill then have to omit the test on such urines or make it with a weaker henzidin 
concentration. I prefer the former alternative, as the specific gravity of the 
night urine Mali in most cases be 1.015 or more (or it inaj' be made so by with- 
holding fluids), and the erythrocytes keep better in a concentrated urine than 
in a thin urine. 

Various factors that ma3' eontiabute to the inhibitoiy effect of the urine 
upon the benzidin reaction are examined and discussed below. As a rule, almost 
without anj" exception, it can be said that when tlie urine is clear or only slightly 
eloudjs this inhibition increases with the specific gravitja If the urine is very 
turbid, the sensitivitj' of the test is decreased a little further, so that even the 
presence of 15 to 20 million eiwthroc3’tes in the total portion will in a few eases 
fail to give an3^ reaction, klarked turbidit3' of the night urine is in a great 
man3’' cases due to precipitation of urates. In such cases the test is performed 
after the urine has been made clear b3' heating slowl3'; then the .seusitivit3' of 
the test, as has been demonstrated experimentalh', is quite the same as in a clear 
urine. In the great majority of cases the night urine is acid ; if, however, it is 
turbid and alkaline at the same time, its reaction has to be changed to acid be- 
fore tlie test is made (by addition of acetic acid to dissolve phospliates and 
carbonates). 

From the observation that the benzidin test was more sensitive after pre- 
cipitation of the chlorides of the urine b3’ means of silver nitrate, Johannessen 
assumed that the different inhibitoiy effect of the various urines upon the reac- 
tion was dependent upon the varying salt content. It seems more likely, how- 
ever, that the increased sensitivit3- of the test after the aforementioned precipita- 
tion with silver nitrate is due ratlier to a clearing of the urine, as the voluminous 
precipitate of silver eliloride takes along with it a great 1113115' of the formed ele- 
ments of tlie urine. To throw some additional light on this question, I prepared 
some blood suspensions of equal strength in 0 . 9 , 1 . 5 , and 3 per cent NaCl solu- 
tions, respeetiveh' ; the reaction was the same in all tliree instances. Then to the 
suspensions in 0.9 iier cent NaCT solution were added the substances occurring 
most coininonl3' in the urine, m such amounts as to approach the concentrations 
encountered in the urine. In such experiment no inhibitoiy effect was observed 
from iihosphates, urea, creatinine, liippuric acid and oxalic acid. Urates, on 
the other hand, were found to inhibit the reaction, no matter whether they were 
precipitated or dissolved, but the latter finding could not be demonstrated in 
experiments with urine. Also tricresol and formalui inhibit the reaction, so that 
the test is not to be made on urines that are preserved b3' addition of these sub- 
stances. A strong inhibition of the reaction was observed after addition of a 
thin .suspension of talcum powder. These exjierimeuts suggest that it is the 
fomed elements of the urine (bacteria, ciystals, etc.) which have an inhibitoiy 
effect upon the benzidin reaction nierel3' b3' their presence and independent of 
their chemical properties. 

Other cells in the urine ma3' give a positive benzidin reaction, e.g., 3'east 
and pus cells. In order to give a positive reaction, however, the 3’east cells have 
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Tile e\tr*ict should he iieuti»il lu icui-tioii befoie tiie digitomii is added 
Acid tends to iiiliihit tlie coupliiif,' Tlie dit icsidue is lieifcd Mitli a little uatei 
to dissols e tlic dittitoiilii A tat cinulsioii tonus, winch dissolics when about 
three times the \ oluiiio of acetone is added 

The suspension is tiaiisfeiicd to a oentiitiine tiihc The natuie of the 
fluid, which contains fats and excess disitoiiiii iinhis ti icking ot the piecipitate 
xery diflieult 

In our CNpeiience it is heic that jtioss iiiois iiui deep in Veiy niteiisne 
centrifuging is ncccssaij' to tliiow down tin punpitiU and cxtii then the 
remoxal of the supeiiiataiit fluid should bo oaiiicd out with the guatest caie 
111 ordci to piexeut any ot the pienpit.ite liom honig sucked oft 

In following the technic of Sohoiihtiiiioi and Spom (whin oiiK minute 
quantities ot piecipitato aie hoiiig dealt witli) ui found that eriois up to 100 
per cent could he accounted foi in this wax 

The dcMce of adding AlClj and pioripil itmg AllOItl fioin solution xxith 
ammonia is useful in eiitiaiiiiiig the digitonide On (iiitiifiigmg packing of 
the piecipitato then oceuis quite icadilj 

The aluminium hjdiate is dissoixtd out with a diop of and in subsequent 
washing, as ceiitiifuging difTiciiUits aie not ciicoiiiiti ii d once the bulk of the 
fat and excess digitonm has liecii umoxed 

llydtohjsts of Cholesterol Hsicis — Sodium otiuh.li is the most cffcetixc 
hydiolytio agent Small amounts should he puinud ficiincnllx flora sodium 
and absolute alcohol, and discaided xxlien thoj show a hiownish tinge 

Ilydroljsis of cholostoiol csteis is complclo on boiling foi loss tlian thirty 
minutes In oida that fatty substances which cause contiifiiging dillioulties 
be hjdrolyzed, boiling is, howexci, piolongcd foi this full peiiod 

The bulk of the solx cut should then he distilled off On no account should 
the contents of the flask be allowed to dij If tins occiiis, the estimation must 
be le started Apparentlj the oholesteiol is so allcied In the action of the soda 
as to prevent coupling x\ ith tlic digitomii 

■When the contents of the flask haxc been i educed to about 2 ml, about 
20 ml of petroleum ether aie added, and the niixluic hiought to a boil Txvo 
milliliters of watei are added, and the flask thoioughly shaken This dissolves 
out the soda, alcohol, and any coloiation piodiiced duiiiig hjdioljsis 

The flask is allowed to stand until the xvatci lajer has separated to the 
bottom The peti oleum ethei lajer is decanted off tlirough a filtei paper The 
xvater layer is extracted with a fmthcr quantity ot peti oleum ether The 
petroleum fractions are mixed, alcoholic digitonin added, and the contents 
evapoiated to small hulk About 5 ml of aleoliol aie added, and the contents 
evaporated to diyness 

The centrifuging and xvasliing of the precipitate are the same as for free 
cholesteiol 

Occasionally, despite all precaution, minute quantities of soda find their xvay 
into the petiolcum extract This has the effect of causing delayed precipitation 
of the digitonide It is, therefoie, advisable to lixixiatc the digitonide xvith 
I per cent hydrochloric acid rather than xvith xvater, at the centiifngmg stage 
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yelloiY, and its sensitivity decreases with this change in color. The color changes 
more slowly if the powder is kept in black paper capsules than when it is kept 
in white capsules. In one experiment with a benzidin powder that was 13 
montlis old and had turned brown in color, it was possible in a urine with a 
specific gravity of 1.018 to demonstrate 0.5 million erythrocytes per 10 c.c. of 
ui’ine, but not 0.3 and 0.2 million erythrocjdes per 10 c.c. of urine, whereas the 
two last-mentioned values could be demonstrated with benzidin powders that 
were one week, one month, and two months old, respectively. So, benzidin 
powder that has turned brown is no longer fit for use. 

In conclusion, I shall briefly recapitulate the technic of the test here sug- 
gested as it may be put down, for instance, in a printed list of directions : 

The test is perfomed on the night urines with a specific gravitj’^ of 1.015 
or more. 

1. Determination of the specific gravity and amoimt of the night urine. 

2. The entire portion of the night urine is shaken well. 

3. If the total night urine amounts to less than 300 c.c., only 5 c.c. (meas- 
ui-ed by graduate or pipette) is filtered through ordinary filter paper; if the 
total night urine exceeds 300 c.c., but is less than 500 c.c., 10 c.c. is filtered ; and 
if it exceeds 500 c.c., 15 c.c. is filtered. 

4. The benzidin reagent is prepared by dissohfing a Gregersen powder (25 
mg. benzidin -f 0.2 gm. BaO^) in 5 e.e. of 50 per cent acetic acid. 

5. When all the urine has passed through the filter, tlie filter paper is spread 
out on a diy filter paper, and when the first filter has lost its sliine of moisture, 
5 or 6 drops of the benzidin reagent are placed in the middle of the filter. 

6. If a blue color appears vuthin one to three seconds, the strength of the 
reaction is designated by which signifies that there are about 50 million 
erythroej-tes or more in the total night urine. If it takes longer (from four to 
thirty seconds) the strength of the reaction is designated bj' +, Avhich indicates 
the presence of from 5 to about 50 million eiythroc 3 des in the night urine. A 
blue coloring that appears later than thixly seconds after the addition of the 
reagent is considered a negative reaction. 

7. If the uiane is verj* cloudy, and does not become clear on slow heating 
or on addition of acetic acid until it gives a di.stiuetlj^ acid reaction, the test 
is a little less sensitive. 

8. The test is not made if the urine gelatinates on addition of alkali. 

If the test is made on urine with a specific gramtj' of less than 1.015, a nega- 
tive reaction shows, of course, that the amount of red blood corpuscles in the 
urine is not increased to pathologic values; if the reaction is positive, the test 
must be repeated on a urine of higher specific gravity. 

SUAIATABY 

Schroeder’s guaiac test, Johannessen’s phenolphthalein test and Gregersen ’s 
benzidin test are not sensitive enough for demonstration of slight degrees of 
hematuria, whereas the E. Boas modification of the benzidin test will in sev- 
eral cases give a positive reaction even ivith a normal amount of erj-throcides 
in the urine. 
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RAPID ilETIIODS FOR PRHPARIXG AND sT VIMNG BONE M VRROW^ 


D M ScHLiicHi R, A B , v\D n V Dltroxt, Mich 


'^nERB lb incrca‘iin;' appictiatioii ol the tiii^niostu md piu-inostic xalue ol 
hematologic data deiucd fiom a '>tud\ of the bmu niaiiou Tlie technical 
proceduie of biopsj consibta of two inajoi steps (1 ) The ierao\al of bone mar 
row, and (2) pieparation of the bone mauow loi m)iiosto)>ie ixiinination 

Various instiumtiils ha\t been dcieloind foi the uj»oJati\t piocedure, all 
of them IiaMiig tlicu adxantagCb and dis idxantagts "^milaih numcious 
methods foi ticating and staining nuiiow tissue lm\e licin cksenbed Experi 
ence wtli \aiious technics, howc\ci, couMiiccd iu> that none was cntirch satis 
factor.N since the piiinan objectue clcai cut cxtologie difTcrentiation, x\as sel 
dom attained 

It IS the puiposc of this lepoit to pKsent (1) a simiile technic foi piepaimg 
flesh bone marrow which peimits indnidu il and diffeiential cjtologic study, and 
(2) a lapid and efficient method foi staining fiesh mairow with Maj Grunwald 
and Giemsa stains 

Technic for Bone Muiiow Biopsy — The opciati\e tcchiiic foi bone marrow 
biops> desciibcd icccntl> by Young and Osgood* has been used Sufficient bone 
manow foi comprehensi\e stiid\ can be obtained in tins niannei Tlie tjpe of 
needle de\ised b> Khma and Rosegger,* Fig 1, is piefeiicd to an 18 gauge spinal 
puncture needle, since it peimits the opciatoi to legulate tlio deptli of the pune 
ture in an acciuate maniici A suitable adapter must be pio\idtd foi this needle 
when using a sjiiiige of domestic mamifactuie 

Tlie site of pnnctuie is the stcmoniamibiial junction Aftei the needle is 
iiLseitcd, the piston of tlic syringe (5 cc lapacily) is paitially withdrawn and 
held fiimlv until marrow appears The maneiucr should be lapid, since this 
will pie\ent admixtme of peiipheial blood About 0 5 cc of inaiiow is with 
draivn and discliaiged witliout delay into a small paraffin lined test tube, con- 
taining a sufficient amount of licparin to pre\cnt coagulation Tlie tube is 
gentlj inverted scveial tiints to obtain an even mixtuic of tlie cellulai elements 
A Wintiobe hematocrit tube is then filled with the hepaiinucd mauow to 
the “10” mark and eentiifiiged at high speed foi five minutes After ccntiifuga 


•From the Anemia Laboratorj Out Patient Department Harper Hospital 
Ileceived for publication Jul> 8 193S 
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These figiii’es permit of the following definite conclusions: 

a. That the peak of color development is transient, and that fading occurs, 
h. For each given temperature the time for maximum color development is diiferent for 
varying concentrations of cholesterol. 
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slide is then removed and placed ou a staining raelc covered with 3 c.c. of dilute 
Gieinsa solution (Gienisa stock solution, one drop, plus buffer solution pH 6.8, 
one cubic centimeter) for five minutes. (4) Finally rinse ^^itll distilled neutral 
water until tlic water returns clear while tilting tlio slide, tlien place in a vertical 
position and allow to air-diy. 

If this procedure is followed, tlicrc will be obtained not only a clear but 
also a well-tinted smear. Several hundred eomparatn e studies showed no 
appreciable difference between the cellular morphology in the bone marrow prep- 
arations and those from peripheral blood uhon both were stained by the above 
described technic. 

A bone marrow microslidc preparation of an acute iicmolytic anemia is 
cited in Fig. 2 as a typical examjilc of the brilliant pieparations obtainable with 
this method. These bone marrow preparations haNc been successfully reproduced 
ill color by photomicrography. 

SUM.M.VRY 

1. Bone marrow is removed from the storuomanubrial junction. 

2. A needle devised bj' Klima and Rosegger permits accurate adjustment 
of the depth of the puncture. 

3. Erythrocytes and leucocytes in a ratio of 1 -I lias been adopted as an 
arbitrary standard. 

4. A rapid method of staining fre.sli marrow tissue with .Alay-Griinwald and 
Giemsa stains at a pH of 6.8 has been described. 

5. The clarity of cellular morphology of l)onc marrow, when treated as 
described herein, is comparable to that found in peripheral blood prepai'ations. 

KEFEREN’CES 

1. Young, E. n., and Osgood, E, E.: Stern.nl Jfarrow Aspirated During Life, Arch. Int. 

Ked. 55: 1S7, 1933. , ^ 

2. lOima, R., and Eosegger, H.: Zur Metliodik dor diagnostiscbon Sternalpunktion, Khn. 

Wchnschr. 13: 5il, 1935. 



946 


THE JOURNAL OF LABORATORY AXD CLIXICAL MEDICLN’E 


ing and washing of the precipitate. It was almost impossible to avoid some 
washing loss, which, with such a small precipitate, caused significant errors. 

Later we repeated the teclmic using five times the amount of plasma speci- 
fied by the authors, i.e., 0.25 ml. 

With this slight modification of the Schonheimer and Sperry technic, it 
noil be seen that our results are closely comparative. 

We would suggest, however, that the technical difficulties of the separation 
and the extreme care needed in standardizing the color development, render 
the technic less suitable for routine purposes than our omi. 

THE TSCHUGAEW-BERXOULLI REACTION 

The disadvantages of the Liebermann-Burchard reaction led us to investi- 
gate the Tschugaew-BernouUi reaction some time before we arrived at our 
final teclmic. 

If an acyl chloride be heated ivith cholesterol in the presence of a de- 
hydrating reagent, a reddish bro\vn color is produced. If other conditions are 
constant, tliis color is proportional to the concentration of cholesterol present. 

In practice we found ortho-nitrobenzoyl chloride to be the most satisfactory 
for the purpose. To produce maximum color intensity, boiling for at least 
fift 3 * minutes is neeessaiy. 

If acetyl chloride is used, it tends to distil awaj'. Thus a variable lowering 
of the concentration of one of the reacting solutions may lead to inconstant 
results. 

Benzoyl cliloride, if freshly distilled, uill give a good color. On cooling, 
however, benzoic acid precipitates out, causing a cloudiness of the solution, 
which renders it unfit for color comparison. This also occurs with phenyl 
acetyl chloride, and para- and meta-niti’O benzoyl chlorides. The ortho-nitro 
derivative, howeAmr, gives a A^eiy soluble acid and a clear solution is obtained. 
The latter has an added advantage of being solid at ordinaiy temperatui’e, and 
is consequent!}’’ more stable. 

Sehonheimer and Speiny criticized the reaction on the ground that the 
resultant color is the sunmiation of color given by the cholesterol and digitonin. 
We regard this as an advantage, since a greater depth of color is obtained for 
a given amount of cholesterol present. This allows smaller variations in choles- 
terol content to be estimated AAdth greater precision. It is true that excess 
digitonin must be Avashed aAvay. This does not involve extra Avork, since a 
thorough Avashing of the cholesterol digitonide precipitate is necessary in any 
case. 

Separation of Cholesterol . — ^We think it probable that some difficulty is 
encoimtered Avith the details of cholesterol digitonide precipitation. 

The cholesterol is .separated from blood by extraction Avith some solvent 
Avhich also acts as a protein precipitant ; 3 :1 alcohol-ether, or 1 ;1 alcohol- 
acetone, is equally god.l. Alcoholic digitonin^ is added, and the mixture evapo- 
rated to dryness on a .steam bath. 

♦The digitonin solution is prepared as follows: 1 gm. of digitonin is dissolved in 50^ ml. 
absolute alcohol. 5^ ml. of water are added and the solution allowed to stand in ice overnight 
Any precipitate which forms is filtered off. 
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bciiiir uiiirkea oil' in ^-nuns (0 to 1,000 with ei^'ht suhdivi.sioiis— 0, rjf). 250, etc.). 
\VIieu the plungec is iusevted into the heart imiseh' (mtevveiitvienhir septum), 
the spi’iii" within tlio tubes bceomc.s coiiij)re.s.sed, and tlio ;rr,idimted rod is 
pushed outward. After the plunger has pierced eoni))U‘te!y Uie cardiac muscle, 
the spring recoils, but the graduated rod remains in position. sliDuiiiir the 
number of grams re(\uircd to perforate that cardiac aiea. In the luait, lUo 
center of tlie intcrvontricular septum has been elio‘<en bccaiist> Mus area is 
least likely to show local changes due to eorouary disease Tt-c te^f is eitbci 
performed with the excised intervenlrieular septum or the nif'TveidrK ular 
septum in situ. 

In a series of over 200 autopsies, I have found in iu>niial he. iris the lead- 
ing with tins instrument to he 1,000 to 1.050 gm . uliilc de^ci'.erated hearts 
showed various readings down to 200 gm. The lowm* ilie I'-adiny, tlie more 



Flff. 2. — -Vfter test. In window reslon to rlglit. note new reading (in grains pressure). 


degenerated the cardiac muscle; whereas the closer tlie reading to 1,000, the 
less degenerated was the cardiac muscle. These gross findings Avere corrob- 
orated by histologic examination of the cardiac muscle. 

SU3IMARY 

A new instrument is introduced as an additional measure to determine 
condition of cardiac muscle and degree of degeneration at autopsy. 

Pressure fragmentation and hence myocardial degeneration can be ex- 
pressed in terms of percentage, normal being 1,000. 

Further studies Avill be necessai’y to classify these case.s into markedly 
degenerated hearts, moderately degenerated, slighted degenerated, etc. 

REFERENCES 

1. Boyd: Text Book of Pathology, p. 356. 

Bajous: Encyclopedia S: p- 294. 

2806 Fuankkord Avenue 
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Details of Color Reaction . — The digitoiiide is finally washed with ether and 
dried. It must be perfectly dry before proceeding to the color development, 
since water inhibits the reaction. Exclusion of water is the main precaution to 
observe during this stage of the procedure. All pipettes should be dry, and the 
tube should be covered when placed in the water-bath, to avoid entry of steam. 
The most effective device for covering the centrifuge tube is to use a capillated 
tube held in position with a rubber sleeve. 

Zinc chloride, which is used as a condensing agent, must be anhydrous. 
This is obtained by fusing stick zinc chloride until fumes no longer arise, and 
dissolving the cooled melt in glacial acetic acid. The solution should be stored 
in a tightlj’" stoppered bottle. We find the best practice is to add the 0.2 ml. of 
ortho-nitro benzo 3 d chloride last from the jjipette, and not in solution of glacial 
acetic acid as originally indicated. 

The time of color development in the boiling water-bath is fiftj^ minutes. 
A very slight increase of color is obtained with all concentrations if the heat- 
ing is continued for a longer period. The reaction is stopped, however, as soon 
as the tube is removed from the bath, and no difference in color is obtained if 
the tube is left at room temperature, even after twenty-four hours. 

We have already referred to the paper of Ansbacher and Supplee on the 
estimation of cholesterol in milk.® They experienced difficulties when they at- 
tempted a modification of our technic. 

They first tried para-nitro benzojd chloride with unsatisfactory results, 
which were eliminated when benzoyl chloride was used. We emphasize the fact 
that no difficulties should be encountered with the ortho-nitro benzojd com- 
pound, but that benzojd chloride is likely to cause turbidity, which interferes 
with color comparison. 

CONCLUSIONS 

1. The "direct” Liebermann-Burchard reaction is imsuitable for accui’ate 
cholesterol estimation in blood. 

2. With the microtechnie of Schonheimer and Speriy, utilizing the indi- 
rect Liehermann-Burchard reaction, good results can be arrived at, providing 
that (a) extreme care is taken with the conditions of color development, and 
(b) sufficient plasma is used; the small quantity of plasma used in their orig- 
inal technic can lead to gross errors owing to mechanical loss. 

3. Eeports which have appeared in the literature regarding the inaccuracy 
of the Bernoulli reaction as used in the Obermer-Milton technic, probably 
arise from the fact that insufficient details were published in the original article. 

REFERENCES 

1. Obermer, E., and Milton, E.: A Alicro-PIiotometric Method for the Determination of 

Free Cholesterol and Cholesterol Esters in Blood Plasma, Biochem. J. 27: 345, 

1933. 

2. Bloor, tv. E.: Ann. Eev. Biochem., p. 175, 1934. 

3. Schonheimer, E., and Dam, H.: Ueber die Spaltbarkeit und Loeslichkeit von Sterin- 

digitoniden, Ztschr. f. Physiol. Chem. 215: 59, 1933. 

4. Artom, C.: Ann. Eev. Biochem., p. 199, 1935. 

5. Ansbacher, S., and Supplee, G. C.: The Cholesterol Content and the Antirachitic 

Activation of Milk Constituents, J. Biol. Chem. 105: 291, 1934. 
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All metallic parts are bratis, nickel platei.! except tlic winch is 

iiieh ill diameter, music or spring wire foriueil, but not retempered 

The cotton or sponge is quickly and eiBttcu1I> moistened with alcohol or 
other antiseptic and the exact amount dcsiicd to lu* delivered can. he prede- 



Flff, 1, — Scale drawJnff of the apparatus. 
Fiff, 2. — Photograph of the apparatus. 


termined and maintained. The use of the apparatus has facilitated the rapid 
bleeding and skin testing of many patients and has reduced to a great extent 
the volume of alcohol used. One of these instruments has been in constant 
use for eleven yeais and two others for seven years each; the only repairs 
have been replacement of the spring of each one. 
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tion the height of the white nij'^eloid laj'er in the hematocrit is determined and 
an equal column of red cells is marked on the tube. The supernatant plasma 
is draivn off with a pipette until the plasma column is equal to the combined 
myeloid and erythroejde layers. With a pipette, the plasma, myeloid, and 
erythrocyte layers are withdraivn, discharged into a paraffin-lined watch glass, 
and thorough^ mixed. A small drop is transferred to a slightty wann micro- 
slide, and by the use of a cover slip, a margin-free smear is made, as recom- 
mended by Schilling for peripheral blood. After the marrow preparation has 
been air-di'ied, it is ready for staining. 



Fiff. 1. — ICIiina and Roseffs^er needle for bone marrow biopsy. 



Fig*. 2. — Bone marrow from sternum prepared and stained by the authors’ methods. 
Preparation taken from an acute hemolytic anemia. The myelocytic granules and mitosis and 
structural characteristics of the megaloblast are particularly well illustrated. ^Magnification 
XloOO. 

Rapid Staining of Bone Marrow . — The slide is placed into (1) 0.3 per cent 
alcoholic May-Griinwald solution for three minutes. (2) Without washing, 
place slide into a freshly made-up dilute Ma 3 ’--Grunwald solution^ for one minute 
(ilaj'-Griinwald solution and buffer solution pH 6.8, equal parts). (3) The 


»One hundred cubic centimeters of absolute methyl alcohol (Xational .Vniline and Chem- 
ical Company, New York) are warmed to 50" C. To the wann alcohol is added, in minute 
portions, 0.3 gm. of May-Grunwald dye powder (National Aniline and Chemical Company, 
New York). After each addition of tlie dye the solution is shaken vigorously, "When solution 
is complete, allow to stand for twenty-four hours, filter into a brown or blue bottle and store 
In a cool place. The dilute solution used in staining should be replaced daily. (In hot weather 
the diluted stain may deteriorate in two to tliree hours.) It is ver>’ important to keep the 
dye and buffer solutions cool. 
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summation metliod leqimes mui.li moie uoik tlnu lU istimatiou iiom the 
total f.itti aiul total cliolosteiol ttti iliou 'IJu summiiiou method, houeier 
proMiles at the same time the imliMilual lipul \ ilms 

Tim metliod iistd to obtain the oouaiusum tacim ms as tollows The 
total liiml content o£ 100 ce ol plasm i « is iouiid In sumimtion of iiuliMd 
tialli Ostimatnl sallies The total fills uidtotil ihohstiiol titration nas 
couched in teiiiis of cubie LOiitimatis ol 01 \ p tis^nuu dicliiomate and the 
Salue of this pei 100 c e of pi ism i i ilculilid fi mi the aliquot used and the 
dilution of the oiigiiial estiact The Usultm,: till itioii liauie was disided 
hi the piesiousis found total lipid salue ilnis „iiii . >hi fattoi hs which the 
total fattj acid total cholesteiol titt itiuii iiqiiii d 1( he disided to pioducc 
Hie total lipul 



1 — riie litqueno distribution of 40G expcnmcnta.Hj determined volues for converting a 
total fatty acid total cholesterol titration Into total lipid of plasma 

"When tills ^^olk ^^as oiigmally uudei taken, it i\as aiiticipitecl that there 
'''ould be so inucli sanation in the factor that tins simple method of appioxi 
‘iUdting the total lipid of plasma would he subject to too nuich eiioi It it as 
found, llo^\e^el, that the great niajoiity of the deteimined factoi \aliies fell 
witliin a compaiatively nanow lange Factoi t allies between 3 1 and 3 4 Mere 
found in 33G of the 406 cases ot 83 pei cent ui winch the \auation in the fae 
tox, and hence m the total hpid Aalue calculated thoiefrom, uas less than 10 
per cent The mean factoi value of the 40G cases uas 3 25 and the standaid 
deviation (calculated as by Boyd®) AAas 015 The fiequencj distubution of 
tile Gxpeiimentally deteinuned factoi values is shoun in Fig 1 

It IS thus obMous that bj use of the Blooi technic® and of tlie coiuersiou 
factoi 3 25 a value foi the plasma total hpid is obtained which is sufficuntlj 




A NEW INSTKmiENT FOR DETERMINING CARDIAC 
CONDITION AT AUTOPSY ' 


David B. Pishback, M.D., Philadelphia, Pa. 


W HAT is clinically called mj-oeardial degeneration may be one of a number 
of pathologic conditions, viz., parenchymatous degenei-ation, fatty degen- 
eration, etc. Most cardiac degenerations come under the term parenchymatous 
degeneration, but yet there are various degrees of this. The pathologist, in 
examining a heart for pathologic changes, notes size, color, consistency, etc. 
If it is paler than normal, cloudj'^ and half cooked in appearance, cuts with 
decreased resistance, and is softer than normal, it is called parenchymatous 
degeneration. The mj-oeai’dial fiber is a specialized cell and is thei-efore sub- 
ject to the usual degenerative changes from which cells suffer.^ In general 
fatty degeneration, the muscular substance throughout pre.sents a pale or a 
light yellowish appearance, and is quite friable, the finger being readily 
thrust into it." 



Figr. 1. — Before test. Number m the window region to light leads 0. Note serrated 
surface in middle of tube to insure firmer grip during: use. Plunger is at left graduated into 
centimeters and half centimeters. 


Therefore, degenerated cardiac muscle is more easilj'^ fragmented than 
normal cardiac muscle. A suitable term for this would be pressure fragmen- 
tation, t 

A general idea of the amount of pressure required to perforate cardiac 
muscle can be gotten by pushing the index finger or thumb through the mus- 
cle. The more easily penetrated by the finger, the more degenerated the heart 
muscle. A more accurate test can be obtained by this instrument. 

The instrument is made of brass, heavily chrome plated, and rust proof. 
There are two brass cjdinders, one telescoping within the other. Inside is a 
brass spring, tempered to a fixed hardness. At the distal end is a plunger, 
i cm. long by GVi mm. wide (diameter), graduated into centimeters and half 
centimeters. Inside of the tube is a brass graduated rod that projects from 
the proximal end of the instrument, the rod having a flattened surface and 

♦From the Depaitment of Pathologj', Temple University School of Medicine and Jewish 
Hospital. 

Received for publication, September 8, 1936. 

iFor this term I am indebted to Dr. Robinson, of Philadelphia General Hospital. 
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i) Long ^Yught\ tubts with cipilluv tijK llic bodj of Uio tube should 
be about G tin long aiul tlit intern il iliiuuUi 0 4 to 0 4) im The tubing is 
hibt taietullj LhaiiLil witli sulphuiic buhuiiuO solution uustd thoioughlj 
in tap watei and finalh with distilkd w it<i ami di\ stculizid btioic beiujr 
diiwn into 'Wiight^b tubes 

4 Akoliol lamp oi othii soui i oi Hum MitliLunimn (luotiopin) 
tablets gi\c a hot, sniokckss ilunit 

5 Sealing wax 

b Coiked test tubes and labels 

Witli tliesc inatciials at hind moisten Mn (in^« i t tlu idult oi the ball 
of the gitat toe ot the infant with iliolnl md pink tlu skm tuih deeply 
ni one oi two pkiees witli the i/nn/) \ sh ip« I hi i<l s is to iiuluci. tlie tlow 
of blood on slight piessmo ® AVipt on tlu d I 1 1 < in tlu ot tlu punc 
tine with a steiile diy sponge and, holdm^ tlu Wii Id’s tub bouzoutill\ 
01 at a slight niLlination, appU one tip to tin pi<sudin_ bind diopkts, md 
the blood will entei tlie tube l»\ Lapillm atfi i tion t lu sin uhl be taken 
not to allow tlie column of blood to bii dv md nin ’own oiu sub ot the tube 
since this pre\cnts the egitss of ait tiom tlu otlui tip md no mou blood will 
entei Fill the tube about thicc fomths full Waim tin unblied poitiou of 
the tube in the flame so as to e\pind tlie contuned m ‘'Oil the tip in a flanie, 
cool 111 sealing wax oi an, shake or Up the blood down mt) tie sealed end 
and seal the oiiguial tip in a flame oi witli a gi mi us lap oi selling wix 
A\oid o^elIleatmg am pait of tlie blood exiept tlid uiia\ouiably cliaiicd in 
the tip Label «iiul place m a test tube containci 

lu the laboiatoij, the following mitciuls aie cmplojed 

1 Smill tc t tube , ipprosim'UcU 07 «.m by SOtm uil luk- 

2 Pipsltcs gr i lu itcd every 0 05 c «. up lo 0 i < i with eapdhry tip& 

J Ordinary tec jiiiiettes with 0 I e e gi idoatioiis 

4 Ordinir\ oec pij ettes with 0 a <• t e.r'iduitions 

5 Vlcoliol 1 unp or other Haine 

li So'iling wus 

7 Triangular file 

8 Microburucr, with or v\»thout owgcii, or ordmtry Bunsen burner 

y Microseopc 

10 50“ and '17“ C w vterbUhs 

11 Centrifuge 

12 Ccntnfufec tubes with cotton packed into the tips 

11 Regular Hinton indicitor 

14 Phy biologic saline solution 

15 Rubber tubing with mouthpiece, bucli i!> u ed with blood counting 
pipettes 

Having asceitanieil tli.it tlie WiiglitS tube cout.umug the blood bpecimeu 
IS well sealed at the tip. tins tip is placed douimaid in a luimbeied centrifuge 
tube and centufuged at high speed foi ten iiuiiutes Should the seium not 
sepaiate well lu this length of tune file the tube, bie.ik it open, and loosen 
the elot with a toothpick oi wiie Kecentufugmg will then sepaiate the seium 


^ .in ;,.o ense Of <ho mfan. «.o 

massage b> immersion of the foot m wariu » i c * eiivAHcnce the heel or the ear 

5r'“Tnfr„r,r„S\^ce“„' ‘■'saSSn'^o.rt'orVnSu.e’" ana a aoU blaCe 

are both Inofflcitnl m I unneces arily painful 



AN ANTISEPTIC DISPENSER OP LIQUIDS FOR 
MOISTENING COTTON OR SPONGES'' 


Gkoeqe G. Little, M.E., and Thomas B. Magath, M.D., Rochester, Minn. 


D ECAUSE of the numerous requests for a description of the alcohol dispenser 

for moistening cotton or sponges, which has been in use in the bleeding 
rooms in the Division of Clinical Pathology at the Mayo Clinic for the past 
eleven years, this description is submitted. 

The apparatus (Figs. 1 and 2) consists of a small, circular basin supported 
at the upper end of a vertical delivery tube that reaches down to, and con- 
nects with, a piston head in the pump cylinder. The tube guides liquid out of 
the cylinder upward to the basin. 

Directly below the basin is a return spring within a telescoping chamber 
which rests on the top of the rubber stopper. A connecting tube, secured to 
the lower end of the spring chamber, extends down to the cylinder head to 
which the cylinder is secured and by whieli it is supported. 

A threaded sleeve secured to the lower end of the spring chamber sup- 
ports an adjustable stop collar which can be set for a proper distance below 
the basin to assure delivery of a desired amount of liquid to the cotton or 
sponge. 

In action, when the container is filled with liquid, the return spring holds 
all movable parts in their normal positions. A sponge is placed in the basin 
and enough pressure applied to cause the basin, its supporting tube and the 
piston to be depressed toward the lower end of the cylinder, the tube pushing 
the piston head down past the filling holes, closing off the liquid contained in 
the cylinder and forcing the liquid up through the delivery tube to the basin 
ivhere it comes in contact with the sponge, as required. 

A vent hole in the side of the connecting tube, near the upper end of the 
cylinder, permits the breaking of any vacuum that tends to form in the upper 
part of the container as the liquid is used. 

The complete apparatus is removable for the purpose of refilling the con- 
tainer. 

The upper portion of the spring chamber is secured permanently to the 
lower side of the basin. The delivei-y tube is threaded into the piston head 
and hard-soldered to the neck of the basin. The connecting tube is hard- 
soldered into the lower end of the spring chamber but is threaded into the 
cylinder head. The knurled adjustable stop is secured in position on its 
threaded sleeve by a twenty -four pitch thread, with enough friction to keep 
it in place while iu use. 

An ordinary large-mouthed bottle serves as a container, with the rubber 
stopper serving as a sujiport to hold the cylinder out of contact with the 
bottom of the container. 

•From Uie Division of Ciinical Pathology. Section on Parasitology, The Mayo Ciinic. 

Received for publication. September 15, 193G. 
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DAVIES; mCIiOFLOCCUEATIOA TEsr lOIt bVl’llILIb 

(as estimated by the lengtii of the eolumii) of Ilmton indicator is added, 
taking care to avoid au air bubble tlio tuo liquids Thebe are uow 

thoroughly mixed by tilting the eapillai.v tube b.uk and forth so that the 
liquid runs from one end to the other about ten times Lea\e a short column 
of air^at each end of tlie tube, and seal both .muK carefully ni a dame, pref- 
erably a mieroburner. To tbe second cai.ilhirv tube add about five times as 
much Iliuton indicator as bcrum, mi\ b^ tilting seal as directed above. 

Place both tubes iii the juoperlj iiiarLfd test tubi *uui immerse lu a 37° C. 
water-bath for sixteen houi.s. Cenliilugc at Inch speed fur jj\e minutes Itead 
under ihe low power of a mieioseope uith tlie iiehr (ut down coiisiderablv 
and the stage inclined at about 30 degiecs titmi tie huii/(jutal The condenser 
should be lowered about oiie-half inch fioin tin b\e! ot the stage A strongly 
positive reaction consists of a firm disi ot tlcM-uIc'* at the menisms ‘Weakei 
reactions consist of n ell-defined, dense tbo ules of trains sizes floating at 
the meniscus. These may sometimes be biought uiuler better obser\ation by 
gentl}’ tapping and then rotating tlu tub** nmbi the leiis In ease of doubt, 
after breaking up tlie floecules by gontl*' tappinj i e« entrituging causes the 
^oSiegates of a positive reaction to le-foim at tlie hkmusi u'- Amorphous and 
cloudy material nt tlic meniscus does not lepiesuit a posjtne reaction and 
tends to remain dispcl^od after iceentntugniL Vegatne reactions from 
grossly liemolyzed or contaminated specimens sloHild he leported as “un- 
satisfactory.’^ 

RESULTS 


During the winter of 1935-36, the American Soi iot> of Clinical Patholo- 
gists and the U. S. Public Health Service comUieted a second evaluation of 
serodiaguostic tests for sypliilis as canied out by state, municipal and private 
laboratories.^® Three hundred “unknown” blood specimens were sent out in 
small lots, approximately two hundred of them from syphilitic patients in 
various stages of the disease. The rest were from piesuniably nonsypiiditic 
individuals, some of tliem suffering from other diseases In this series the 
author’s micro-Hinton tests and his capillarj* Hmtou tests gave identical 
results and received a sensitivity rating of 91.9 per cent and a specificity rating 
of 100 per cent. The contiol Hmtou series liad a sensitivity of 88 8 per cent.* 
Prom Februarj', 1935 to September, 1936, o%er 468 micro-Uiiiton and 
capillary Hinton tests have been carried out at the Infants’ and Children s 
Hospital in Boston, most of them iii a loutine way and, with few exceptions 
(parents and blood donors), on blood obtained by skin puncture from infants 
and children. The positive tests on the iiewboin infants of syphilitic mothers 
were placed in a special category, because they may be influenced by the factor 
of placental transmission of reacting substances. Tins group is being made 
the basis of a separate study. It was possible to check the accuracy of 372 
of these tests against the clinical diagnosis and either the regular Hinton, the 
Wassermaiin, or, in a few instances, the Kahn test. In infants under ten 
months of age, the x-rays of the long bones sometimes provided another check. 


1937, iMucs”o/\h^*^^'-merlcan Journal of Public HcalUi and the U. S Public Health 
publication, Venereal Disease Information. 



THE OXIDATIVE MICRO-ESTIMATION OP PLASMA 
TOTAL LIPID- 


Eldon M. Boyd, M.D., Kingston, Canada 


I N 1928, Blooi“ published a method for the microdetermination of total fatty 
acids and total cholesterol. It was implied in this paper that the sum of 
the total fatty acids plus the total cholesterol represented the total lipid. 
Such an assumption has been recently included in certain reference and text- 
books, for example that of Beaumont and Dodds.^ This assumption, however, 
is not quite correct and approximates the truth only in cases where there is 
very little of phospholipid iiresent in the extracts analj'^zed. 

The method of estimating “total lipid” in this technic is as follows: The 
lipids are extracted from blood or tissues ivith alcohol-ether, an aliquot is 
saponified, then acidified and extracted with petroleum ether. The petroleum 
ether is evaporated off and the re.sidue of lipids oxidized completel}'- with 
chromic acid. The number of cubic centimeters of 0.1 N potassium dichromate 
required for the oxidation is divided by 3.7 and the result indicates the milli- 
grams of “total lipid” in the aliquot analyzed. The factor 3.7 is derived from 
the fact that ordinarilj^ the cholesterol content of plasma is one-half the total 
fatty acid, the factor for total fatt 3 '- acid is 3.6 and for cholesterol 3.92 and 
hence the factor for “total lipid” was calculated as 3.7. It is a fact that 
ordinarilj- there is a fairl 3 ’ constant relationship between plasma total fatty 
acid and plasma total cholesterol and between the sum of these and the total 
lipid. This relation is much less constant in tissues. 

The factor 3.7 has been found experimentally in the present work to be 
too high. This ma 3 ^ be explained on theoretical grounds. The total lipid of 
plasma, as we understand it today, is composed of total fatty acid plus total 
cholesterol plus gbmeryl linkages of neutral fat and of phospholipid plus 
phosphoric acid and nitrogenous groups in the phospholipids. These latter 
two groups are entirely left out when total lipid is calculated as the sum of 
the total fatt 3 ^ acid plus total cholesterol. 

The factor for converting the titration of the total fatty acid plus total 
cholesterol in the Bloor technic into total lipid values was determined experi- 
mentally in 406 plasma extracts. The total lipid of these extracts was deter- 
mined by the anthor’s method^ as the sum of the individual lipids estimated 
by direct anal 3 ’.sis. The estimation of total lipid by this procedure requires 
the calculation of 10 different lipid values in each extract so that over 4,000 
values in all were determined. The estimation of total plasma lipid by the 

•From the Department of Pharmacologj’, Queen's University. 

Received for publication, September 30. 1936. 

This work was aided ftnancially by the Alice F. Richardson Fund of the Kingston General 
Hospital. 
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Ilintoii doubtful serum a posiU\e luurollinton ua{tioii b\ the rapid 
method These results eoiicspoiul %ei\ elosole %\\tU tin ieUti\e sensitnite of 
the Hmton and tlie lejjulai micio Iliiitoii hsts nuubitid foi si\teeu liouis 
shown m tiie e\tiliiatiou senes mentioned prtMoush 


DISCUSSfOV 

Iiiasinueli as the autlior's mitio Hinton nul lus ( ipiUai} Hmton tests 
ira\e idt.utu.al lesuUs, the choiLC of method should tUptud eutueh on clinmal 
and laboiatoi.v coiucniciiLC Botli lists un<loul>tt l)\ timiot be peifoimed ni 
the laboiatoij on a lai^e stale as easiU i>. the i _nln Hinton test, but the 
clnntian should soon reto^riiue teitaui ad\ wluoli 1110*50 methods oftei 

The;i tan be tamed out, foi e\ iinple wh( tl lliod donois aie beinfr 
uiattlied toi tiaiisfusion and with tin siiiu s^iinu Pie bb id in t)ie capillai^ 
tube appotiis to litnnoljze less itadii\ tlum lint stiud lu tlie laigei tubes 
Poi tlie lepeated tests iccoinmended b' Dimlnni” and 1 \ Pibej^ on infants 
bom of s.Nphilitie motheis, the tapillai\ luetlmd is < t .lott \dlue A stud> of 
suth intauts is boiii'j earned out, basttl on tlo tstimii tn ot the strength of 
the leactions, a using titei pitsumablv icpresontm.' ntinl infection of the 
infant, as suggested b> Fabei in his woik with \Vt'*senmnTi titrations 
Since the clinical diagnosis of syphilis parti niaih ir infants and dul 
dreu, IS fiequontl% obbcuic, it is hoped that the d* piiunt of these methods 
will, b> tlieii coinemeuee to the chmcian, eucoina/t th( examination of the 
blood 111 all cases wlierc tlie diagnosis is not absoliitch certain In our ex 
perience, inotbeis do not object to haimg blood taben fiom their infants for 
a mieiotest In office practice, foi example, tlie specimen of blood can be 
obtained at the time the fiiigei is piicked foi a blood count 01 hemoglobin 
deteunuiation 

SUMilARl 


1 ^Methods for peifoiiiuiig micro IXinton flocculation tests for sjplulis on 
blood obtained b> skin puncture haie been described 

2 In an ecaluation seues of tests 011 300 blood specimens sent out under 
the auspices of the U S Public Health Seiviee, each method demonstiated 
a sensitiMty of 91 9 pei cent and a speeiflcitj of 100 pei cent 

3 In a laigei number of tests conducted 111 the loutnie of an infants^ and 
childien’s liospital, the method has been found dependable and piacticable 

4 Foi enieigencies, the tests appeal to gice accuiate leadings in one hour 
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THE OXIDATIVE MICRO-ESTIMATION OP PLASMA 
TOTAL LIPID'' 


Eldon jM. Boyd, M.D., Kingston, Canada. 


TN 1928, Bloor- published a method for the mierodetermination of total fatty 
* acids aud total cholesterol. It was implied in this paper that the sum of 
the total fatt 3 ' acids plus the total cholesterol represented the total lipid. 
Such an assumption has been reeentlj- included in certain reference and text- 
books, for example that of Beaumont and Dodds.^ This assumption, however, 
is not quite correct and approximates the truth onl}’' in eases where there is 
very little of phospholipid present in the extracts analyzed. 

The method of estimating- “total lipid” in this technic is as follows; The 
lipids are extracted from blood or tissues with alcohol-ether, an aliquot is 
saponified, then acidified and extracted with petroleum ether. The petroleum 
ether is evaporated off aud the residue of lipids oxidized completely with 
chromic acid. The number of cubic centimeters of 0.1 N potassium dichromate 
required for the oxidation is divided bj' 3.7 and the result indicates the milli- 
grams of “total lipid” in the aliquot analj'zed. The factor 3.7 is derived from 
the fact that ordinarily the cholesterol content of plasma is one-half the total 
fattj’’ acid, the factor for total fattj'- acid is 3.6 and for cholesterol 3.92 and 
hence the factor for “total lipid” was calculated as 3.7. It is a fact that 
ordinarilj- there is a fairl.y constant relationship between plasma total fatty 
acid and plasma total cholesterol and between the sum of these and the total 
lipid. This relation is much less constant in tissues. 

The factor 3.7 has been found experimentally in the present work to be 
too high. This maj^ be explained on theoretical grounds. The total lipid of 
plasma, as we understand it today, is composed of total fatty acid plus total 
cholesterol plus glj’ceiyl linkages of neutral fat and of phospholipid pins 
phosphoric acid and nitrogenous groups in the phospholipids. These latter 
two groups are entirely left out when total lipid is calculated as the sum of 
the total fatty acid plus total cholesterol. 

The factor for commrting the titration of the total fattj' acid plus total 
cholesterol in the Bloor technic into total lipid values was determined experi- 
mentallj' in 406 plasma extracts. The total lipid of these extracts was deter- 
mined bj" the author’s method® as the sum of the individual lipids estimated 
bj' direct aualj'sis. The estimation of total lipid bj' this procedure requires 
the calculation of 10 diti'ereut lipid values in each extract so that over 4,000 
values in all were determined. The estimation of total plasma lipid by the 

•From the Department of Pharniacolog}-, Queen's University. 
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This work was aided flnancially by the Alice F. Richardson Fund of the Kingston General 
Hospital. 
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DhTEBlIIXATION- OP ClLClUM AND PHOM'UOIiUb JA ULOOO SERUM 367 

S. btjnnoua clilorldc ^olulions ( ictonling to KuKni-r and Colicns) Di-ohe 10 gm, 
ot itannom cl.londo in I’j cc. o£ lonitnlritid lijdro lilorn i. ,d Store in an amber colored’ 
glass stoppered bottle. Dilute lie of llii» .t.,l to .'Ud . c lutli water Olio dilute reagent 
thouW be rcncNsed e\ery ti%e daja. 

Calcium Determination: 

1. Into a comcal tontnfUjjo tula' of 1 > w t ipaiit^ introilu<'(. 1 < i of '■ermn and 2 c c. 
of 1 per tent ammonium oxahte. Miv tliurouJiK md bt m 1 tor fifUtn minute-* 

Centrifuge .it a bjgh “potJ for fiie miitur< >• in ? < ir» fulu pour od tlie -upcrnatant fluid 
into a test tube to be u-vd '^ub&x.quentK lot tin* jii iiimiatiun oi inuigmic pho-.ph'ite In\ert 
the centrifuge tube on a piece of Xilttr pijier md ht Iruii to inu mmute-i 

3. To the i>e<Jinient aiM 2 ct of dilute unn in i iv i r hit living up tlie mit of calcium 
oxalate by shaking. Itecentrifuge and dttint -m n if ui llui 1 fnmi vtiluiu.nt Dram, on a 
piece of filter pajier for five miuutt- 

4. Add 2 c.e. of X H^feO, .inJ breik up f{u t it >i « lUm ti oNal ite ls b«.fore Place 
in the boiling water balli far two wnnufC' 

5. Titrate the liot solution, with standard \ KMnt), 'oluiion until a famt pinlv 

tinge persists. Do not allow the temper iture of Un - lutun t< t ill In low 70* C b\ rewarmmg 
in the water bath a'> often as is ncte^v irj \. 2 n « . !mi< » i • ur iti 1^\ c ihbrated to 0 01 c c 
should be uijed for the turitjon. 

0. For a blank control, titrate Jet ot dilute -ulphun i il w irtncd as above until a 
faint pink tinge persists for thirt> '-econds or lunger 

Calculation. — (c.c, of 0 005N lOhiO* us>e<i loi tiiiation mmus» c c o£ 0 003N 
KJInOi used for blank) multiplied by 10 mg oi cak lum pei 100 c c of sOium 
/itortyamc FAosp/icitc flctcimtHufion: 

1. To 2 cc. of the residual diluted '•erum from tlie lahium determination add 12 cc. 
of a 2J per cent tricliloracttic ncid solution Mi\ and fiber through an aslile^s (P free) 
filter paper. 

2. Pipette 7 cc of the cle.ir hltrato (equivalent to H < e -erumj into a 0 by 1 inch 
teat tube. Into a similar tube pipette 7 cc of working pho'phorus “tmdard To both add 
2 cc. of molybdic sulphuric reagent solulwu and immediately thereafter I cc of dilute 
stannous chloride aolutioo. 

3. Mi^ and compare m the colorimeter after sixty Kreonds 

B e^i^ of standard ^ inorganic phosphorus per 100 c e. of aeium. 

Reading of unknown ® 

Set unknown at J5 mm and divide reading of standard by five 

This procedure hub been used by the author foi the pa&t y ear. A series of 
65 comparative analysc-s were conducted on sciums ranging in calcium content 
from T.l to 16 6 mg. per cent and m phosphorus content fiom 2 68 to 6.62 mg. 
Per cent. The maximum variations beU\ecn the above method and the results 
obtained by the Clark-Collip method '\cre plus 0 3 mg and minus 0 3 mg with 
an average difference of plus 0 032 mg The maximum variations between the 
above method and lesults obtained by the Kuttner-Cohen method wcie plus 
0.10 mg. and minus 0 06 mg with an average difference of plus 0.02 mg 


KEFEHEXCES 

1. Clark, B. P , and Collip, J. B • A Study »« <!■« Ti^”'' rh “I 

Blood Senim Calomm With a SugEcated jrodification, J. Biol. Ckem. 63. J61, W.o 

2. Kuttner, T., and Cohen, H R. Micro Colonmettic Studies, J. Biol. Chem. 75. ol7, 19-7. 
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Pipette 0.2 e.c. of seriiin, using the pipette with a capillary tip, and place 
0.1 e.c. of serum in each of two small test tubes. The pipettes should be rinsed 
three times with physiologic salt solution between serums, and dry sterilized at 
the end of the day. Relative cleanliness and freedom from bacterial con- 
tamination of the pipettes and test tubes is important. Inactivate the serum 
at 55° to 56° C. for thirty minutes. Add to one tube 0.1 e.c. of regular Hinton 
indicator and to the other 0.5 e.c. Should less than 0.1 c.c. of serum be avail- 
able for the second tube, a 1 :5 ratio of serum to indicator may be maintained 
with smaller quantities. Mix by tapping in an inclined position and incubate 
at 37° C. in the water-bath for sixteen hours. 

After incubation, place the tubes in the properly numbered centrifuge 
tubes and centrifuge at high speed for five minutes. Read directly or in the 
concave mirror of a microscope. A positive reaction consists of clearing of the 
liquid, with definite fioecules at the meniscus in either tube. Barely visible 
granules and amorphous, stringy material are of no significance. Strongly 
positive reactions may cause the fioecules to collect into a firm disc at the 
meniscus. In case of doubtful reactions, shake the tube moderately and re- 
centrifuge. Positive fioecules ivill then re-form and nonspecific aggregates due 
to bacterial or other contamination tend to disperse. A small proportion of 
specimens give a positive reaction only in the second tube. A negative reac- 
tion consists in the absence of clearing of the liquid and absence of fioecules at 
the meniscus in hath tubes. A doubtful reaction consists in a questionable in- 
crease in the size of the granules originally present in the “indicator.” 

B. The Author’s Capillary Hinton Test (0.05 c.c. of serum). — To collect 
the blood sample, a capillary glass tube is used instead of a Wright's tube. 
This capillary tube measures 11.5 cm., or slightly less, in length and about 
1.25 to 1.5 mm. in inside diameter.® After filling the tube with blood from 
a finger or great toe to within about 2 cm. of the opposite end, this empty 
end is sealed in a fiame or with a generous cap of sealing wax, labeled with 
an adhesive sticker, and placed in a protective test tube. 

In the laboratory, the capillary tube is centi’ifuged toward the sealed end 
at high speed for five minutes. With the serum separated from the clot, the 
tube is broken just above the level of the blood cells, and the serum is run 
into another capillary tube. A little practice with a graduated pipette will 
give the operator's eye skill in approximating the 0.05 c.c. of serum which 
is recommended for the capillary test. (The exact amount is not important.) 
This tube is sealed at one end with melted sealing wax or in a fiame, placed 
with the sealed end downward in a properly numbered test tube filled with 
water at 56° C., and the serum is inactivated in a water-bath at 56° C. for 
thirty minutes, t The capillary tube is removed, the seal broken, and a small 
amount of serum (approximately 0.01 c.c.) is run into a second capillary tube. 
To the first tube, containing the larger amount of serum, an equal quantity 

•Purchased from Friedrich and Dimmock. Millvilie, N. J. The capiilary tubes are cleaned 
in a manner similar to that used for the Wright's tubes described above. Recently, somewhat 
shorter and wider glass tubes fitted with rubber caps have been employed successfully for the 
collection of the blood samples and for carrying out the tests. 

tHaving separated the clot from the serum by centrifuging the blood sample, scrum and 
clot may be inactivated together, thus saving one step. 
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luiiiutos the A D was 0 20 <jt A 6600 ft It is tiins oidfiit that the optiiiuini 
blue y:ieeu color the riieheuuaixn-Biuchaul veaituo\ is unstable The pomt 
of ludxiuuiin optic.il deusity ot tins leaitiou taiinof be (letemiuied quauti- 
tatitely by means of simple color eompaiisoti * 

The measiuemeut of the evanesr<nt mloi ilm* to cholebteiol is fuither 
coiiiph’eateii by tlio fact that the e\tiai.ts ot IiIoimI aie often biowu or purple, 
especially nhen tliey ha\e diieil too loujr oi at too Inch a tempeiatuie These 
extraneous colois .ire often deej) and cKlubii maximum optical densities at 
wave lengths which alter the coloi of the s<«liituMi and vield mdcteiminable 
errois in optical color compauson 

A Iilter transmitting light hetw eon V OiOO ;i and bbOO /i excludes these 
colois. The advent of the E\elyu (oloimmf p* nuits the ajiplicMtion of 
the foiegoing tacts to a simphficd teihuu l<»i ilu deteinunation of cholesterol 
in small quantities of wliole blood Tlie t\tiai«*ous tolois (an be acciuately 
excluded; a color staiulaid is umioecssan Uu tiausiout color of the Liebei- 
maim-Buiehaid reuetiou can bo ineasuicd «it tin imu ot its niaMinum mteusity 







Chart I 

METHOD 

3?(M};ents anil appar-itus* 

1. Etlijl alcohol — ^95% 

2 Ether, anh} (Irons 

3. Chloroform, ,inlijilrOu'» 

4 Acetic anhydride, CP. 

5 Concentrated sulphuric acid, CP. 

b Polm micTopipcttes, 0.1 cc 

7 Eveljn colorimeter and tube*’ 

8 Centrifuge tubes 

PROCEDURE 

0 cc. of 93 per cent ctliyl alcohol and 2 cc of inlijdroui, ether in a clean, dri 
centrifuge tuhe Add 01 cc t of nholc Wood, dropnise from !i Polin micropipettc Cork 
tightly and rhahe vigorously for one minute Let the tube he semilioruontally nith an even 
distribution of the scdiincnt for thirty minutes (bnekettm). Centrifuge lor three minutes 
and decant (lie supernatant Hind into a standard Erelyn tube. Eraporate to dryness tn an 

Confirmed hv personal coiiiiiiumcntnin from the Color Measurements Lahoiatol). Massa- 
chuselts Institute of Technologi 
tO.2 c c can be used 
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Table I 

Results op Micro-Hia-ton and Capillary Hinton Tests Cojipaked With the Clinical 
Diagnoses and the Results of Other Tests 



NEGATIVE 1 

POSITIVE 1 

POUBTPUL 1 

TOTAL 

ilicrotest and capillary test 

302 

62 I 

8 1 

372 

Clinical agreement 

301 1 

57 1 


361 

Clinical disagreement 

1" . 

5' 

D‘‘ 

11 

Agreement with other tests' I 

134 

57 1 

2 

193 

Disagreement with other tests' 

1' 

I' i 

1 2' ! 

7 


a, Under treatment for syphilis. 

b, Patient six days o£ age. Micro-Hinton positive at seven weeks. Congenital syphilis. 

c, Pneumonia, scarlet fever, lung abscess, phlyctenular conjunctivitis, and ratbite fever. 
The last gave a positive Hinton reaction as well. 

d, Two from patients with deferred diagnoses, three from nonsyphilitic patients. 

e, Alicro Hinton proved correct. 

f, Hinton negative. 

g, Wassermann, Kahn, regular Hinton, or, in infants, x-rays of long bones. 

The reactions agreed with the clinical picture in all but eleven cases, five 
of them apparently being false positive reactions, five doubtful, and one false 
negative. The last occurred in an infant aged six days,' that at seven weeks of 
age developed a positive miero-Hinton test and clinical evidence of syphilis. 
One of the five false positives came from a ease of ratbite fever (a spirochetal 
disease), the Hinton test also being positive. The other four were slight reac- 
tions, misinterpreted as positive, and came from febrile children. There were 
eight doubtful reactions, three from children who had been under treatment 
for congenital syphilis, and three from nonsyphilitic patients. The diagnosis 
in two was not determined. Subsequently, four of the five patients who had 
false positive microreactions were reexamined and gave negative mierotests. 

For purposes of comparison with the regular Hinton test, capillary Hinton 
tests were performed on eight serums giving doubtful Hinton reactions on 
blood from adults whose clinical diagnoses were later investigated. Five gave 
definitely positive capillary Hinton tests, one was doubtful and two were 
negative. The doubtful reactor had had a chancre in 1931, and a negative 
Hinton test for three years. One negative reactor had been under treatment 
and observation since 1922 and had had nine negative Wassermann tests. All 
the positive reactions corresponded with definitely syphilitic patients. 

Nineteen micro-Hinton and capillary Hinton tests Avere performed on 
serums giving Hinton tests AA’hieh A\'ere hard to read. Five positives, 2 doiibt- 
fuls, and. 9 negatives agreed Avith the Hinton test. lu 3 others there Avas 
relative agreement. These AA^ere negative micro-Hinton tests from clinically 
nonsyphilitic patients, the Hinton test being doubtful. 

Since the objection has been raised that the Hinton test requii’es too long 
ail incubation period for use in emergencies such as blood transfusions, micro- 
Hinton and capillary Hinton tests Avere performed in AA'hich the serums Avere 
inactiA'ated tAventj’’ minutes, incubated Avith the Hinton indicator for thirty 
minutes, and centrifuged ten minutes. In. other Avords, the tests Avere carried 
out from beginning to end in a little over one hour. In a series of 92 Hinton 
positive and 29 Hinton negative serums, the tests agreed in all but one case, 
Avhere the microtest Avas positive and the regular Hinton test negative. One 

•Koentgenosi'anis of tlie long bones negative at the same time. 
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original luetliod of Bloor and the method of Schoenheiiner and Sperty, with 
the exception that the E\elyn colorimeter was used in the latter to coiisid 
erable ad\antage 

A test of accuracy would be a eompanson with the Windaus macrograv 
imetric method the error of which is generally believed to be within the 
limits of ±2 per cent Since tlie digitoiim method of Sehoeiiheimer and 
Speirj ^arles in most instances only +l-i to -5 4 from that of "Windaus, we 
compaied oui results directlj with those of the former 

Furtheimore, reco\ei 3 within ±3 pel cent of added amounts of cholesterol 
to blood of known cholesteiol content was obtained This was done on re 
peated samples 

The effect of temperature on the color formed bj the action of acetic 
auhjdn,de and H^vSOi in cholesterol is important At room temperature the 
original green color changes to a j ellow brown In general, our results tend 
to show that the higher the tempeiatuie the earlier the color reaches a maxi 
mum, and the earliei it fades Variation of the amount of H 2 SO 4 used, like 
wise, affects the speed of coloi development, at room temperature the greater 
the amount of H 2 SO 4 used, the eaihei the development of the blue green color 

This IS entuel} m accord with the findings of Schoeuheimer and Sperry 
As a consequence of the effect of tempeiature on color, we have found re 
peatedlj that a maximum color can be obtained m the cold (refrigerator) in 
fortj five minutes This procedure obviates the effect of natural temperature 
changes which might take place within the laboiatory 

CONCLUSION 

A simple, rapid, quantitative method for the determination of cholesterol 
in 0 1 e c of blood is presented 
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A COMBINED MICRODETERMINATION OP CALCIUM AND 
PHOSPHORUS IN BLOOD SERUM^ 


Jonas Kamlet, B.Sc., Brooklyn, N. Y. 


T he determination of blood scrum calcium is usually of clinical significance 
only in conjunction with the simultaneous evaluation of serum phosphate. 
By methods at present in use in clinical laboratories, from 3 to 5 c.e. of serum 
are required for these two tests. The following procedure enables the com- 
bined determination of calcium and phosphate in 1 c.c. of serum. In principle, 
it involves precipitating blood serum calcium as calcium oxalate (as in the Clark- 
Collip modification of the Kramer-Tisdall method^) and titrating the latter with 
standard permanganate solutioir in the presence of acid. The residual diluted 
serum from the calcium determination is deproteinized with a dilute tri- 
chloracetic acid solution and inorganic phosphate is determined in the filtrate 
thereof by a modified Kuttner-Cohen procedure.^ 

Reagent Solutions Required . — (All chemicals of C.P. grade.) 

1. 1 per cent ammonium oxalate solution. 

2. Dilute ammonia water. Dilute 20 c.c. of 28 per cent aqua ammonia to one liter with 
distilled water. 

3. Sulphuric acid, approximately normal. Add 28 c.c. of concentrated sulphuric acid 
(66° Be) to 970 c.c. of distilled water. 

4. Standard 0.005 N potassium permanganate solution. Store in an amber colored, 
glass-stoppered bottle. Restandardize every week. 1 c.c. equivalent to 0.1 mg. calcium. 

5. Molybdie-sulpliuric reagent. Dissolve 37.5 gra. of F-free sodium molybdate in a 
solution of 140 c.c. of concentrated sulphuric acid in 800 c.c. of water. Dilute to 1 liter 
and mix. 

6. 2.3 per cent trichloracetic acid. Dissolve 23 gm. of trichloracetic acid in 200 c.c. of 
water and dilute to 1 liter. 

7. Phosphorus standards. Dissolve 1.0450 gm. of pure, dry KH^PO, in water to make 
one liter of solution. Add 1 c.c. of chloroform to preserve. 1 c.c. contains 0.2382 mg. of 
phosphorus. To make the working phosphorus standard, dilute 10 c.c. of this stock to 1 liter; 

1 c.c. of the working standard contains 0.00238 mg. of phosphorus. 

•From the Department of Laboratories, Israel-Zion Hospital. 

Received for publication, September 14, 1936. 



WA'ISON-BABBEK : AI’P.VHATUS FOIi, JIICllOTITIUTIONS 973 

estimation of minute quantities of iodine. A small quantity of starch solution 
coutaining potassium iodide is placed m the hull) and a \acuum is created hy 



FIs 1 


driving out the air with heat The opening in the hulb is scaled h\ means of 
a shoit piece of iiibher tubing containing a glass bead. The exit or entry of 
air IS permitted by sliding the rubber tubing with the thumb and Anger slightly 



A MICKOMETHOD FOR THE DETERMINATION OP 
BLOOD CHOLBBTEROL’' 


Michel Pijoan, M.D., and Carl W. Walter, M.D., Boston, Mass. 


T he interpretation of blood ebolesterol values has been uncertain, in part, 
because of the technical difficulties encountered in routine clinical analysis. 
GrigauH first dcA'eloped the colorimetric metliod based upon the Liebermann- 
Burehard-’ ® reaction. Autenrieth and Funk,^ Henes,^ M}'ers and Gorham,® 
Csonka,'^ Gettler and Baker,® Bernhard,® and Bloor^® have modified the ex- 
traction method of cholesterol from blood in an attempt to produce color 
reactions suitable for colorimetry. The use of ether and alcohol as a solvent 
for the extraction of cholestei’ol, originally proposed by Roese and Gottlieb,^^ 
and subsequently applied bj" Bloor*® to blood, has been established bj^ Pow- 
weather^® as preferable to diy extraction. Despite the use of meticulous tech- 
nic in this method, routine determinations are hampered by the development 
of extraneous brown, purple or yellow colors which modify the characteristic 
green color, rendering visual colorimetry difficult or inaccurate. In 1934, 
Schoeuheimer and Sperry^^ demonstrated that the chromogenic substances, 
present in the fractions of extracts in small amounts of blood, could be ex- 
cluded if cholesterol v'ere isolated as a digitonide. This, communication pre- 
sents an accurate, rapid and relatively simple procedure for the determination 
of the total cholesterol in small amounts of blood without using digitonin pre- 
cipitation. Only 0.1 c.c. of serum or whole blood is required, and it is pos- 
sible, therefore, to utilize fingertip blood for the analysis. 

general considerations 

The green color of the Liebermann-Burchard reaction is transient, at- 
taining its maximum inteusitj’ after a variable interval; is photosensitive; 
and has its maximum optical density at A. 6600 /x. Simultaneous reactions due 
to the lipoids which are present yield colors which would affect the adsorption 
curve of the blue green color at other wave lengths. It is, therefore, of im- 
portance to observe the intensity of the blue green color at its maximum optical 
density at the wave length of 6600 g. 

The “fading” of the blue green color, Avhich has been repeatedly ob- 
served, introduces the question of the optimum time for the determination ot 
the color present. In Chart 1 the adsorption curves are drawn to represent 
their change with time at room temperature (25° C.). 

Curve 1 illustrates a A D (D = log 10-^ ) of 0.42 at 6600 /x; four min- 

utes later Curve 2 was obtained in which the A D was 0.36. After twenty 
minutes the color had faded so that the A D was 0.22, and after twenty-five 


•From the Surgical Laboratory of the Peter Bent Brigham Hospital. 
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SUMMARY 

1 A chemical test foi piegnaucj was i>eifoimed on nrme accoiding to the 
technique of Visscher and Bonman 

2 Cases -weie used witli Fiiedman touttols and in addition the urine of 
known pregnant women was tested 

CONCLUSIONS 

The Visscliei Bowman test toi piognaiicj is of questionable clinical value 

I wish to express niy 'ippreciation to Miss Liuri Vnidtutci aiid Mr Alfredo Alfano for 
their kind cooperation m the perfornnnto of thii te^t 
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A FURTHER IMPROVED CONGO RED TEST FOR AM\LOIDOSIS* 


Albert Tarvn, B A , Stvten Isl\nd, N Y 


S INCE Benuhold' described the Congo led test, an ever intieasnig number of 
clinicians ha\c resorted to it m the attempt to determine the presence of 
amyloidosis The piogress made in tins field has not been marked sineo as jet 
no accurate laboratoiy metliod has been dc\ised to ensure icluble results in de 
termining the percentage of absoiptioii of the dje 

The method as piesentcd by Bcnnhold pioceeds as follows ten. cubic conti 
metcis of a 1 per cent solution of Congo icd arc mjccted intra\ enously m the 
postabsorptive state Foui minutes, and then one hour, later about 10 c c of 
blood are drawn and allowed to clot The tubes are centrifuged and the serum 
removed and placed in cups of a colorimeter, whereby readings aie made, using 
the four-minute specimen as a standaid He found that absorptions of 60 per 
cent or over weie obtained m cases of amyloidosis and that values up to 60 per 
cent were obtained in cases of nephrosis 

This test has pro\ed of gieat \alue in determining the piesencc and e\tent 
of amyloidosis Howe\er, it has fallen short in that it has not jielded accurate 
results in cases where the slightest tiaee of tuibidity or hemolysis was piescnt 
in one or both of the tubes 

Friedman and Auerbach* solved this piofalem in pait by adding ethyl 
alcohol to precipitate the proteins and extract the red dje Thus any hemo 
globin which may have been picsent was piecipitated along with the other serum 
proteins, iea\nig a cleai solution which could be read ni tlie coloiimeter 

•From the Department o£ Pathologj Sea View Hospital Oscar Auerbach MD Pathol 
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incubator at 37° C., inclining the tube at an angle of 15° and using a current of warm, dry 
air to hasten the process. Add 10 c.c. of anhydrous chloroform, i c.c. of acetic anhydride, 
and 0.1 c.c. of concentrated sulphuric acid. Place the tube in an electric refrigerator (Temp. 
-5° C. to + 5° C.). At tiie end of forty-five minutes remove the tubes and read, using a filter 
(Corning Glass) transmitting light from X 6300 /i and \ 6600 fi. Several readings should be 
taken in order to ascertain if the color has developed to its maximum intensity. The results 
can be charted as a calibration curve or as a table (Table I). 


T.vble I 

Blood Cholesterol Values foe Galv.vxometeu Deviations Prom Blank Reading. A 
Solution of Acetic Anhydride and Chloroform Is Used as a Blank, .vnd 
THE G.VLVANOMETEK ADJUSTED TO 100 


galvanom:eter 

DEVIATION 

CHOLESTEROL 

MG. PER CENT 

GALVANOMETER 

DEVIATION 

CHOLESTEROL 

MG. PER CENT 

48 

400 

67 

232 

49 

390 

68 

222 

50 

3S0 

69 

214 

51 

372 

70 

206 

52 

362 

71 

200 

53 

352 

72 

192 

54 

342 

73 

184 

55 

334 

74 

178 

56 

328 

75 

172 

57 

318 

76 

164 

58 

308 

77 

158 

59 

300 

78 

152 

60 

292 

79 

144 

61 

282 

80 

138 

62 

274 

81 

132 

63 

266 

82 

124 

64 

258 

S3 

118 

65 

250 

84 

112 

66 

240 

85 

106 



86 

100 


Table II 


Determination of Total Cholesterol in Serum by Schoenheimer .vnd Sperry, Bloor, 

and the Method Presented 


SERUM NO. 

SCHOENHEIMER 
AND SPERRY 

BLOOR 

method I 

NEW 

METHOD 

AMOUNT 

DEVIATION FROM 
SCHOENHEIMER 

AND SPERRY 

amount ’ 

DEVIATION FROM 
SCHOENHEIMER 
AND SPERRY 

MG. PER 100 

1 C.C. 

MG. PER 100 
C.C. 

MG. PER 100 
C.C. 

1 

1 100 

182 

+22 

164 

+4 

2 

200 1 

210 

-j-io 

202 

+2 

3 

1 182 

208 

-126 

186 

+4 

4 

174 

192 

+18 

180 

+6 

5 

176 

199 

+13 

178 

+2 

6 

162 1 

184 

+22 

160 

-2 

7 

200 

210 

+10 

198 


8 

204 

209 1 

T 5 

202 


9 

146 

150 

+ 4 

150 

•14 

10 

130 

140 

+10 

128 


11 

192 

194 

+ 2 

190 


12 

120 

132 

+12 

122 

+2 

13 

98 

104 

+ 6 

97 

— 1 

14 

260 

280 

+20 

262 

+2 

15 

210 

219 

+ 9 

212 

+2 


DISCUSSION 

lu developing this method several different modifications of technic ha'® 
been tested with several hundred known and unknown samples using the 
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1 \|II L II 


BtlOlL VLIsTOM^ 
ADDITION 

PER CENT VBSOPITION 

VPTtB ACFTONE 
ADDiriOV 

PEI. CENT \BSOrPT10\ 

lEK CENT 

DliFLRENCL 

Jj 

27 


42 

4o 

+3 

CO 



35 

35 

0 

8j 

SI 

4 

80 

82 

+2 

00 

87 

-3 

05 

bl 

4 

75 

71) 

+4 

tion In cases of hig 

;h absoiptions, sneli as 80 pei 

cent 01 90 pei cent, the 

one hour specimen was so light in coloi after dilution that an accuiate eompari 

son could not be made 

Table III giics a eompaiison between these two methods 

Tvbie III 

\LCOHOL MITliaO 

\CETO’<b METHOD 

lEP Cl'iT 

lER CENT \Bb0PlT10N 

1 tP CENT \BSORPT10S 

BIPFERENCE 

20 


+ 2 

90 

70 

20 

75 

53 

20 

45 

33 

7 

72 

60 

12 

90 

Do 

25 

85 

GO 

2j 

o3 

4o 

13 

85 

5o 

30 

80 

52 

28 


Tlie best means of iiioof of the leliabilitj of tlie acetone method is in the 
correlation betneen laboiatoij findings and clinical and jiostniortem etamina 
tioiis The acetone method, on the whole, has been found to check inoie closelj 
with clinical and postnioitem findings Jfucli work is being done in this hospital 
at piesent in correlating laboratoij and postmoitem cNamiiiations to deteimuie 
more eeacth the peiceiitagc of alisoi|)tion which could be usid as a leliable 
diagnostic aid in amjloidosis 

SUMSI lEi 

1 All improved Congo led test foi amjloidosis is pieseiited 

2 More accurate results aie obtained, according to pielimiiiarj unpublished 
data This method cheeks moie closclv with cluneal and postmortem findings 

3 A small dilution of the seinm is necessarj 

4 Comparisons aie made between the original method and the new acetone 
method, as well as the alcohol and acetone methods 
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AN APPARATUS FOR MICROTITRATIONS^' 


Especially Adapted for the Estimation of Blood Iodine 


E. M. Watson, M.D., and A. S. Barber, Med. Tech., 
London, Canada 


A nalytical procedures involving microchemieal princiiiles such as those 
employed in the estimation of the iodine content of tlie blood, require equip- 
ment of extraordinary delicacy and precision. In an attempt to fulfill this 
requirement, the titration apparatus described in this paper and illustrated by 
Pig. 1 was devised. 

The buret (A) is constructed from a 0.2 c.c. graduated Kahn pipette, bent 
in the form of a U and with the tip drawn out to a fine capillary bore. The 
rubber tube {B) connects the inverted end of the buret with a rubber bulb of 
10 c.e. capacity, compression or exiiansion of wliich is controlled by the screw 
clamp ((7). This contrivance permits of precise regulation of the reagent within 
the buret. The tube {D) which receives the titrating fiuid is held Iw a movable 
support which can be retained at a desired level by the serrations on the upright 
metal rod {E). 

During the use of the apparatus, the titrations are facilitated by the fine 
glass mixing rod (F) which is suspended from the loose-fitting plunger of tlie 
metal air-compression cylinder (ff). When a titration is in progress, the de- 
livery of the liquid from the buret is controlled by means of the screw {G) and 
the admixture of the fluid in the tube {D) with that which drops from the tip 
of the buret is obtained by the rapid up-and-down movement of the rod (F) ac- 
complished by alternate compression and relaxation of the rubber bulb [H) 
held between the thumb and Angers. The plunger w’ithin the cylinder (G) 
drawni upward by the suction of the bulb and drops by gravitjL The movable 
white glass plate attached to the buret is helpful in making the buret readings, 
and a similar plate behuid the tube (F) aids in the recognition of the end-points- 
The glass bulb {I) is an accessory wdiich is employed for the detection ot 
iodine in the air, a form of contamination rvhich might be a cause of error in the 


•From the Department of Pathological Chemistry, University of AVestern Ontario. 
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ABSTRACTS 979 

In c'try doubtful case roentgen examinations should be made, particularly of the 
gastrointestinal tract Gallbladder visualization is of littlo or no use 
In surgical jaundice, earh operation la important 

In medical jaundice, protection of liver paTench>nia by a suitable diet (and dextTo<;e 
injections uhen needed) is the essential thing 

rUNGI, Direct Microscopical Examination of the Skin Swartz S H , and Conant, N P 
Arch Dermat ^ Sjph 33 201 1930 

The treatment of scrapings from the skm with 0 per cent potassium hvdroxidc, fol 
lowed by waMnng with witcr ind stiimng in lictophcnol and cotton blue, maken posuble the 
cas> determination of the presence of fungi Tina method of preparing niicroscopic '^peei 
mens for examination is simple in that it adds only two steps to tlie more common method 
using potassium lodroxidc and is effectne in that the fungi are definitely stained while the 
larioua confusing artefacts are eliminated from the picture 

Tins 13 particularh true of the mo aic growth which occurs commonly in preparations 
made with potassium hjdroxide This material does not seem to be the result of treatment 
with potassium hydroxide since it can bo found m scales treated with xjlene or with chloral 
h>dtate and acacia It was found to be soluble in ether, 93 per cent alcohol, absolute alcohol 
and phenol It could not be stained with sudan III or scarlet red or blackened with osmic 
acid Willie fungi were readily stained with laetophcnol and cotton blue, mosaic material 
which occurred in the same preparation did not stam and was, m fact, entirelj eliminated 
In the presence of polarized light there was no evidence that the mosaic material was com 
posed of crystalloid forms 

Wliateicr the nature of the mosaic growth the authors feci that they hive presented 
sufilcicnt proof that it la not a fungus The staining of normal fungi m scales with lacto 
phenol and cotton blue, the failure to find partiallj degenerated forms in the ‘•anie prepara 
tion in winch both mosaic material and fungi occurred and the failure to find morphologic 
connections between normal hyphac and these mosaic forms seem to disprove convincingly the 
theory that this material is a degenerate form of fungus 
The method follows 


Lactic acid 

1 c c 

Phenol crjstals 

1 gm 

Glycerin 

2 c c 

Water (distilled) 

1 c c 


To this may be added 0 5 per cent cotton blue (C4B Poirner), which was considered by 
Langcron to be the best type 

Wlien scales were gently heated in a drop of this liquid on a sUde and a coier gla'^s was 
pressed on them, it was seen that fungi, when present, stained more deeply than did the 
epidermal cells The varied thicknesses of the scales, howe%er, hampered the effectiNeness of 
the clearing action of the lactoplienol, and it was found advantageous to subject the scales 
to preliminary clearing in a 5 per cent solution of potassium hydroxide After this prelmu 
nary treatment the scales were transferred to a watch crjstal and washed with water IWien 
the action of the potassium hydroxide was stopped after two or three minutes of washing 
the scales w ere gently heated in a drop of the lactoplienol cotton blue mixture, and a coi er 
glass was pressed on the preparation Thej were then mounted in clear lactoplienol, and the 
preparation was pressed out under v cover glass The fungi were heavilj stained, ‘>howing the 
protoplasmic content and hyaline outer sheath 

To obtain permanent preparations of the scales stained with lactoplienol and cotton blue, 
all that IS necessary 13 to wipe oft the excess medium around the cover glass and cement the 
cover to the slide with Nojer’s cement Another method of obtaining permanent prepara 
tions was found to be that of mounting the stained scale in chloral hydrate and acacia 


Distilled water 

50 c c 

Chloral hydrate 

50 gm 

Glycerin 

20 c c 

Acacia 

30 gm. 
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to one side away from the glass bead. In order to test for the presence of 
iodine in the atmosphere, a sample of the suspected air is allowed to enter the 
bulb by this maneuver, and by shaking, the air and reagent are brought into 
contact with one another. Thus the presence of iodine, even in very dilute 
concentration, will cause the reagent to turn blue. 

The authors have found the apparatus described above to be useful for the 
estimation of the iodine content of the blood and urine in connection with an 
iodine tolerance test described elsewhere.^ 

REFERENCE 

1. Watson, E. M., and Barber, A. S.: An Iodine Tolerance Teat for the Investigation of 
Thyroid Function, Endocrinology 20: 358, 1936. 


EXPERIENCES WITH THE VISSCHER-BOWMAN TEST FOR 

PREGNANCY^ 


Abraham Rosenthal, A.B., M.D., New York, N. Y. 


I N 1934 Visscher and Bowman^ reported a method for the determination of 
pregnancy by directly testing the urine with a number of ehemical substances. 
The test was performed by taking 1 c.c. of urine and to it adding five drops of 
5 per cent methyl cyanide, five di'ops of 1 per cent hydrogen peroxide, five drops 
of 1 per cent phenylhydrazine hydrochloride, and five drops of concentrated 
hydrochloric acid and placing in a boiling water-bath for twenty-five minutes. 
If a darkening plus the formation of a precipitate occurred, the test was con- 
sidered positive. 

Thereafter, Mencken- reported a small number of cases in which he had 
tried this test and although somewhat enthusiastic, the poorly controlled experi- 
ment apparently jdelded nothing definite. We attempted to carry out this 
technique on a series of eases with the Friedman test as a control and also 
ran a series of tests on known pregnant women who entered the Maternity 
Wards of the Hospital. Although every precaution was taken to cany out this 
procedure exactly as defined by Visscher and Bowman, including the fact that 
reducing substances might even interfere, we feel that we must discard this 
test as being of questionable clinical value in the determination of pregnancy. 

Our statistics which led us to such conclusions are as follows : In nineteen 
cases with Friedman controls the test agreed in 57.8 per cent of the cases 
and disagreed in 42 per cent of the eases. On fifty-six known pregnant women 
at term, the te.st was positive in 64.3 per cent, negative in 36 per cent, and doubt- 
ful in 0.5 per cent. Results similar to our oivn were also obtained by Sehenek 
and Tran.' 

^rora the Laboratories of Metropolitan Hospitai. (Andrea Saccone, M.D., Director.) 
Received fc publication, October 23, 1936. 
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2 Origin m rcgxrd to the typo of time (nc\oid or infiammator)) and of cclU (physio 
logic, or adult, pathologic, or iuiplij»tic) 

3 Anaplasia, mioUing change in ( i) ph\siolog3, cell dilltu ntntion or d>skerato3i3 
(t>pc, extent, rehtiou) or (b) morphology (mzl, shape, st lining characteri'«tic3 and nuclear 
ihangts) 

4 Broihr's classification 

5 ^b'^ociated changes in the cutis (a) acti\c inflanmiatorj protectne zone (char 
leter, cjtologN, \ivculir ehvngcs), (h) sociuilu of ehingis m the eutia degenerition 
(fibro'*i«, etc ) 

For dngnosis, one 'should note the icll t^pc, with its character of deielopment and 
minner of infiltration, the d>sl cr itosi-', with its extent and tjpc, ind the character of the 
inllamiiutor} protcetiie zone 

GEANULOPENIA, Purther Studies m Experimental, Parker F P , and Kracke, R R 
Vm J Clin Path 6 41 1936 

Since experimental agranulocjtosis can bt* consistently produced in animals witli 
benzene and some of its oxid itiou product , a consider ition of a pos'.ible mechanism is 
discusbcd 

A resume of the accelerating iction of glutathione on the rate of cell dieision suggests 
the possibihtx of this <5ubatinio influencing bone niinem actiMte and turthcr suggests that 
its depletion would Icid to bone lu irrow iplisii with resulting loucopcnic state's 

Experiments are presented m whidi agruiulootosis was produced in ribbits by tlio 
daily injection of benzene, with the Icueoiicnic animiU showin^ v marked depletion of the 
biologically actiio or reduced glutithionc in bone maiiow ml blool 

The glutathione changes in the blood of twenty pitients witli \ irious hcmitologic dis 
orders showed i m irl ed in< re ise m tho e « isp-^ oh ii u tcnri 1 1 \ | ithol „u loucocxtic stimu 
lation, a marked decrease m those showing bone marrow iplasia md with no change m 
fhosg '^Iiowing plijsiologic Icucocytosis 

It 19 suggested that the reduced form of glutathione pla\s an important role in regu 
latmg normal bone marrow actuity, ind that depiction of tins substance m the blood stream 
or bone marrow may lead to lanous Icucopcmc st itcs 

Determinations earned out on \aiious preparations ot lucr extnet show the presence 
ot a large amount of reduced glutithionc, suggesting tint this sul stance ma) be parti illy 
responsible for the therapeutic effect of hier extract in some of tho Icucopcmc disciscs 

URINE, New Method for Determination of Sugar In Gughucci A Kit Med Naples 42 
380, 193(j 

The method following depends upon the reduction of pot is''ium terucjauido to potas 
Slum fcrrocyanide by dextrose 
Jteaijcnt — 

Potassium fcriu>anidc 9 00 giu 

Sodium carbonate, anlijdrous GO 85 gm 

Distilled water to make 1,000 c c 

Tlio reagent is stable 
2fetJiod — 

1 Place 10 c c of leagcnt in a large test tube and heat to boiling 

2 Add unne drop b^ drop, heating after each addition, until the jellow color disappears 

= grams of dextrose per liter 

c c of urmo used 


Calculation — 
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Their method consisted of diluting the serum with alcohol in the proportion 
of 1 :5. This dilution we have now found to be too great to yield very accurate 
results, especially in cases where only a small amount of dye was present in the 
serum. 

The present method devised in this laboratory has been found to be both 
more practical as well as more accurate in determining the percentage of ab- 
sorption of the dye. Equal parts of serum and acetone are used. Acetone pre- 
cipitates the proteins, extracts the dye, yields a clear solution and does not affect 
the intensity of the original color to any great extent. Similar use of acetone 
in precipitating blood proteins was made by Ernst and Forster^ in determining 
the icteric index on serum, and by Dx*agstedt and ilills^ in the bromsulphalein 
test for liver function. 

Method . — Ten cubic centimeters of a 1 per cent Congo red solution are in- 
jected intravenously in the postabsorptive state. Pour minutes, and then one 
hour, after the injection of the dye, about 10 c.c. of blood are drawn and placed 
in clean, dry test tubes. It is now best to wait until clotting and retraction 
take place. Centrifuge the tubes and remove the serum. Take -1 c.c. of serum 
from each specimen and add 4 c.c. of acetone. Shake the tubes well and centri- 
fuge them at a moderate speed for about ten minutes. Eemoval of the proteins 
may also be accomplished by filtering. The clear solutions are placed in micro- 
cups of a colorimeter and compared. The four-minute specimen, acting as a 
standard, is placed at 20 mm., while readings arc made with the one-hour 
specimen. 


Calculation: 

100 — ( 


Reading of four-minute spec. 

Reading of ono-hour spec. "" = P®’’ absorption. 


Table I shows the importance of removing hemoglobin from the serum. In 
some eases one-hour specimens ivere obtained which showed more intense red- 
ness than the four-minute specimen, due to a great degree of hemolysis. 


Table I 


DIRECT READING 

OF SERUM 

PER CENT ABSORPTION 

AFTER ACETONE 

PRECIPITATION 

PER CENT ABSORPTION 

PER CENT 

difference 

55 

30 

-25 

50 

•10 

-10 

20 

4.1 

-125 

20 

35 

+15 

25 

45 

+20 

5 

90 

+85 

10 

70 

+60 

30 

05 

+35 


In order to cheek upon the validity of the acetone method, we have taken 
unhemolyzed serum and added Congo red to it in various concentrations. These 
were read both before and after acetone addition. Table II gives the results o 
these tests and shows the chi'-e correlation obtained. 

Before adopting the arctone in place of the alcohol method, we eondiicte 
a series of tests to which both methods were applied. The alcohol method ivas 
found to be reliable only when there was a small percentage of absorption, an 
when there ivas sufficient dve in the serum which could be read aftei gieat 



ABSTRACTS 


983 


THBOMBOOYTOPENIA, Congenita!, Sanford, H. N , Leslie, E I , and Crane, M M Am 
J Dis Child 51 1114, 193G 

A case of congenital thrombocytopenia is reported m which both mother and infant, be 
sides showing marked thrombocjtopema, showed an increased disintegrative abilitj of the 
platelets that kept the mechanism of coagulation in balance 

LEA33 POISONING, Concentration of Lead m the Urine la the Diagnosis of, Sbiels, D 0 
"Nted J Australia 1 559, 1036 

The concentration of lead m the urme of 29 subjects of compen-satable lead poisoning 
has been determined, and also of So subjects who were fit and exposed to generally similar 
hazards 

The average value in the case of fit «.ubjects was 0 12 milligram per liter 
The average lalue m the case of subjects sutfermg from compensatable lead poisoning 
from whom samples were taken while thej were still exposed to the hazard or within a few 
dajs of leaving it, and who had undergone no treatment previous to reporting 'sick, was 0 23 
rag per liter 

Out of 114 patients, 24 j-howed concentrations equal to or greater than 0 20 mg per 
liter, of these, 17, or 70S per cent, were suffering from compensatable lead poisoning 

Thirteen subjects showed concentrations equal to or greater than 0 25 mg per bter, of 
these, 12, or 92 2 per cent, were suffering from compensatable lead poisoning Of the sub 
jects intli compensatable lead poi-ooing, 50 per cent showed unnarj lead concentrations equal 
to or greater than 0 25 mg per liter 

The results confirm those of Kchoe, Thamman and Cliolak, who considered that lead poi 
soiling could be expected when the unnarv lead excretion was 0 21 mg per liter, and of 
Brovm, who found that 50 per cent of the subjects of lead poisomng had urinan lead con 
centrations aboie 0 20 mg per liter 

L'TMPHOBLASTOMAS The Lymphatoid Disease, Sxumbh&at, E B 5 A M A 106 
280, 1030 

Although the group of diseases under consideration includes seieral of different or un 
knoivn etiology, and a pathologic histology that is recognuablj different m most, the great 
similariti or overlapping of manj of the clinical pictures makes it convenient and advisable 
to include them m a group de'-ignation 

For this heterogeneous group, a noncommittal term ' ‘lymphomatoid disen'^s*' la sug 
gested instead of the vcientificallj inaccurate and progress inlubiting designation of “hmpbo 
blastoma” witJi its unjustifiable indication of neoplasm It is further suggested that the 
latter term be reserved for the use for wluch it was coined, “a tumor derived from the 
Ij mphoblast, ’ ’ and not distorted out of sense to supply a clinical need 

In spite of, or rather in view of, the overlapping and often baffling cbnical pictures met 
the classification and the individual diagnoses as far as po sible should be on a pathologic 
basis It IS more desirable to leave the diagnosis of cases m which this is impossible as 
tentative or unmade than to make unwarranted groupings under a single head for the sake 
of giving a label to a greater number of individual cases 

An analysis of 150 ca*ses of the-^ Ijmpbomatoid and related di-^ases in the autop-) 
records of the Umversitv and Philadelphia General Hospitals has brought out variou' items of 
etiologic and pathologic interest Useful light on the es ential nature of the di^eifcs how 
ever, has not been forthcoming 

Phagocytosis of tumor cells ma' occasionally be eo marked as to require consideration 
as a factor in tumor resistance 

The IvTaphomatoid diseases are practically all alike in having a fatal prognosis though 
the duration may extend from a few davs to many years "With few exceptions thev are 
peculiarly susceptible to and improved b\ radiation treatment The relative resistance of the 
reticuloses to radiation may prove useful in «»egregating this group 
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LYMPHOCYTE, A Previously TTniiescribed Granule Within the, Gall, E. A. Am. J. M. Sc. 

191: 3S0, 1936. 

Description is given of the presence of a motile, refractile globule which is normally 
present in a fairly constant percentage of the lymphocytes of peripheral blood observed in 
wet preparations. The bodies vary in size from a point to about 0.5 micron in diameter and 
appear in approximately 31 per cent of the circulating lymphocytes. They occur for the 
most part in normal lymphocytes but have been noted in pathologic cells as well. The num- 
bers of granule-bearing lymphocytes remain quite constant in the same individual from day 
to day. They do not appear spontaneously or disappear in the standing blood spread. One 
or two are observed in a cell, rarely more. The spherule is cither mitochondrial nor one of 
the neutral red staining bodies previously described as existing in lymphocytes. It is prob- 
ably neither of a lipoid nature or a portion of the centrosphere. It appears to be a hitherto 
undescribed constituent of the cytoplasm of the lymphocyte. 

The spherules are markedly refractile, appear solid black at one focus and have a 
colorless glassy sheen at another in the unstained state. Ordinarily a single granule and 
much less often 2 or 3 are present in one lymphocyte. In several cases of chronic myelog- 
enous and lymphatic leucemia and one undiagnosed splenomegaly with anemia in an infant 
there have been observed as many as S in one cell, but never more. Only 1 or 2 cells among 
200 to 400 lymphocytes counted in each of these patients displayed this number. The char- 
acteristics of the globular particles were exactly the same as those in the ordinary lympho- 
cyte. They were all approximately the same size (0.3 micron). I\Tien two granules were 
present in a single cell, as occurred in about 30 to 40 per cent of the spherule containing 
lymphocytes, one was more often much smaller than the other. 

These intracellular inclusions are actively motile. In preparations examined promptly 
after withdrawal, their motility is most striking. They course about usually within the peri- 
nuclear zone, often under or over the nucleus, in a zigzag fasliion. Occasionally they obtrude 
toward the periphery of tlie cell but generally they remain quite close to the nucleus. As 
they approach the nuclear Hof they frequently impinge upon other less motile cytoplasmic 
structures (mitochondria and segregation apparatus) lending to these added impetus and 
receiving in return retardation and deflection of their momentum and course. As has been 
noted, the motility of the other visible cytoplasmic elements was neither as rapid nor as exten- 
sive as that of the refractile bodies. 

JAUNDICE, Painless, Ottenberg, R. J. A. AT. A. 104: 1681, 1935. 

The important diagnosis is between medical and surgical jaundice. 

There is no sure method of distinguishing obstruction from suppression of bile (liver 
cell injury). 

Determining whether the van den Bergli reaction is direct or indirect does not help. 

The icterus index is preferred to the quantitative van den Bergh test for following the 
curve of bilirubinemia. 

Extremely high blood bilirubin most commonly occurs in hepatic degeneration. 

High percentages of blood cholesterol and cholesterol esters point to obstruction, but 
on rare occasions they may occur in hepatic degeneration. 

Low' percentage of cholesterol esters points to hepatic degeneration. But a normal or 
even an elevated percentage does not rule out degeneration. 

A positive galactose tolerance test indicates hepatic degeneration. A normal test does 
not exclude degeneration. 

In jaundice, tyrosin in the urine points to liver degeneration or malignancy. '-Large 
amounts point to acute liver autolysis. Its absence has little significance. 

978 
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OPTICAL QUALITY 

starts with Research 


' The usefulness of a microscope in 
the field for which it is designed • — 
biology, petrography, metallurgy, 
chemistry or industrial inspection • — 
depends upon the quality of its op- 
tical system. This is a product of the 
correlation of theories and mathema- 
tics in the mind of the scientist — 
theories of light and how it is af- 
fected by glass or natural crystals — 
mathematics to make the theories 
useful. 

Today, physicists in the Research 
section of the Spencer Lens Com- 


pany, axe working on new formulae 
for optical instruments and improv- 
ing old formulae, in the same spirit 
of research that motivated Charles 
A. Spencer and Robert Tolies who 
began computing objective formulae 
nearly a century ago. 

The formula, designating the type 
of glass, the curves of the lenses and 
their spacing in the mounts, deter- 
mines the optical quality of the mi- 
croscope. 

Optical quality is the first consid- 
eration of Spencer scientists. 


Spencer Lens Company 


MICROSCOPES 

MICROTOMES 

PHOTOMICROGRAPHIC 

EQUIPMENT 



REFRACTOMETERS 

COLORIMETERS 

SPECTROMETERS 

PROJECTORS 


This Jouinal staruls foi the very best m .ViUcitising Utlnts 
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TEICHOMONAS VAGINAIilS, Contrast Stain for, Miller, J. E. J. A. JI. A. 106: GIC, 1930. 

A drop of 0.1 per cent safranin used as a diluent for the pu.s to bo examined furnishes 
a useful contrast. 

Not only the nuclear material but protoplasm also of the leucocytes rapidly takes 
safranin stain, whereas the Trichomonas vaginalis organism remains unstained and conspicu- 
ous as a clear object against a slightly pink background. 

It is noticeable also that the safranin, at least in this dilution, does not interfere with 
the motility shown by trichomonas; if anything, it appears to stimulate it. Under the low 
power it is often possible more quickly to pick out areas where the organisms are numerous, 
so that identification with the high power objective can be quickly effected. 

HyPEETENSION, Benign and Malignant, and Nephrosclerosis, Kimmelstiel, P., and 

Wilson, C. Am. .1. Path. 12: 45, 1930. 

A. Benign hypertension and benign nephrosclerosis may show a parallel development 
but in the early stages are not casually related. In the later stages, however, there may be 
a reciprocal relationship, i.e. : 

1. Hypertension acts as an accelerating factor on tlie development of arteriosclerosis. 

2. Arterial and arteriolar sclerosis of the kidney, when severe enough to produce im- 
pairment of renal function, may give rise to “renal” fixation of the hypertension. Such 
cases arc termed “decompensated benign nephrosclero.sis,” .since clinical and hi.stologic evi- 
dence shows that the impairment of function is of true renal origin. 

B. Malignant hypertension and malignant nephrosclerosis, on the other hand, show a 
definite correlation. 

1. On clinical and histologic grounds malignant hypertension is to bo regarded as a 
primary generalized vascular disease of which malignant nephrosclerosis represents the 
“renal end-stage.” Cases are described in which death occurs from malignant hyper- 
tension before the renal end-stage is reached. 

2. Wien malignant hypertension progresses to the stage of malignant nephrosclerosis, 
the condition is clinically and liistologically characteristic, as described by Volhard and 
Fahr. The main objection to their clas.sification is the e.xistence of so-cjilled “borderline” 
cases, which are neither clinically nor histologically characteristic. Of these cases, in our 
interpretation, one group consists of eases of malignant Iij’pertension in which death occurs 
before the renal phase develops; the other group comprise.s older subjects in whom tlie 
malignant hypertension is less fulminant and may be superimposed on benign nephro- 
sclerosis. 

3. Endarteriti.s in its diffii.'-e form i.s regarded a.s the mo-st chaiacteri.stic liistologic 
sign of malignant hypertension. Arteriolitis (arteriolar necrosis) i.s more closely related 
to the terminal renal failure than to the hypertension itself. 

4. Various hypersensitive states may act as precursors of malignant hypertension. 
Evidence is presented that diffuse glomerulonephritis may .similarly be associated with or 
followed by malignant hypertension, thereby explaining the occurrence of the “specific” 
v.TScular lesions in the kidney in diffuse glomerulonephritis. 

5. A study of the relation of periarteritis nodosa to malignant nephrosclerosis provides 
suggestive evidence that two factors arc necessary for tlie development of malignant hyper- 
tension, namely, a preexisting hyperactivity or “sensitivity” of the arteries, on which i.s 
superimposed a precipitating factor, allergic or otherwise. 

EPITHELIOMA OF SKIN, Histologic Evidence of, Satenstein, D. L. Arch. Dermat. & 

,Syph. 33: 4S, 1930. 

A guide for study of microscopic sections is as follows: 

1. Eolation of the epithelial proliferation (a) to the epidermis (developing above or 
below the surrounding epidermis; developing within or beyond the basal cell layer); (b) to 
the cutis infdtrating into the superficial or deep cutis; infiltrating en masse or disseminated 
or diffuse. 
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IMPORTANT NEW PUBLICATIONS 


NEW WORK JUST READY 

CLINICAL ALLERGY 

Due to Foods^ Jiihalaiits, Contactanta, Funtft, Sactena and Other Cauaes 
MANIFESTATIONS, DIAGNOSIS AND TREATMENT 


By ALUKRT 1£. ROn K, M-S., M.D. 

Lecturer In Medicine In the Unherslty of California. Medical School. San Francisco. California: 
Chief of the Clinic for Allergic Diseases of the Alameda County Health Center. Oakland. 
California. President of the ..Vssociatlon for the Stud> of Allerg>, 1927-1928. 


Octavo, SI2 papea Cloth, tS 50, net 


T his work embraces the entire field of clinical allergy. It includes not only the author's 
previous work on food allergy, revised in the light of his later experience, but a vast amount 
of new material as well It describes the most practical methods of diagnosis and treat- 
ment of eveiy manifestation of clinical allergy arising from foods, drugs, inhalants and con- 
tactants. The elimination diets. In the use cf which the author was a pioneer, have been 
revised and extended. The part that hormonal, bacterial, physical and autogenous tlsgue aller- 
gies play in the production of symptoms is described and evaluated The appendix includes 
case histories, a questionnaire for the patient, adilltlonal diets, an Index of allergens and 
excitants and a bibliography of tighty pages Since no tissue of the body Is exempt from 
allergic symptoms, this book describes conditions that concern the specialist as well as the 
general practitioner. The remarkable advance In the knowledge of dermatoses will interest 
the dermatologist, and the extended discussion of ocular allergy resulting from recent research 
will be welcomed by the ophthalmologist The gastroent-^rologist, neurologist and urologist will 
find much material applying to their fields This work reveals the fundamental nature of allergic 
leactlvity, the tissues most likely to be involved, the recognizable causes and the best avail- 
able methods of diagnosis and treatment. It enables the pliysiclan to familiarize himself with 
every angle of this extensive and baffling subject. 


NEW WORK 


JUST READY 


CLINICAL LABORATORY DIAGNOSIS 


By SAMUEL A. LKVINSOX, M.S.. M.D. 
Dliector of Laboratories, Reseaich and Edu- 
cational Hospitals, Chicago, Illinois As- 
sociate Professor of Pathology and Bac- 
teriology and .^Vsslstant Professor of 
I^Icdirine. University of Illinois. Col- 
lege of Medicine, Chicago, III 


and KOUEKT F 31ucFAT£. Ch E., M.S. 
Assistant Director of Laboratories, Research 
and Educational Hospitals, Chicago, Illi- 
nois. Associate in Pathology and Bac- 
teriology and Instructor of Piiysiologl- 
cal Chemistry. University of Illinois, 
College of Alediclne, Chicago, m 

Cloth, tO.SO, net 


Octavo, 877 popes, tffusfrafed with Hi cngravinga and li plates, 5 in colors 


T his is a work for tlic student, the Interne, the technician and the practicing physician. 
It ofi^ers a review of clinical laboratoiy' diagnosis to which are appended special chapters 
on legal medicine and toxicology, on pediatrics and similar subjects which have not hitherto 
received the emphasis they deserve In boohs of this character The didactic subjects are closely 
correlated with the clinical diagnosis the pathological findings are compared with the normal 
the outstanding diseases are reviewed and the fundamental principles of anatomy, physiology 
and biochemistry arc restated as an aid to correlating normal and abnormal findings. The 
methods employed are those used in the Research and Educational Hospitals of Chicago, and 
the laboratory routine is such as to assure reliable results in the hands of both trained and 
occasional laboratory workers It has been the aim of the authors to make their book a useful 
soutce of reference for the doctor in his daily practice and an aid to the student in getting 
the most from his laboratory woik 
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PUEPUEA, Thrombocytopenic, The Value of the Prognostic Venom Reaction in, Peck, 

S. M., Rosenthal, N., and Erf, L. A. J. A. At. A. 106: 17S3, 1936. 

An intrademial moccasin snake venom test has been used as a prognostic measure in 
essential thromboeytopenie purpura hemorrhagica. 

Persistence of a positive reaction to successive tests, or a reversal to a negative reac- 
tion, is of value in determining the trend of the purpuric state. 

Subcutaneous injections of moccasin snake venom have been employed as a therapeutic 
measure in chronic purpura hemorrhagica. It apparently has been of value in twenty-two of 
the thirty-four cases in wliich it has been used. 

The effect of subcutaneous venom injections and the trend of the intracutaneous venom 
test are important for the indication and prognosis of splenectomy. 

The intradefmal skin test known as the prognostic venom , reaction consists of the 
injection intradermally of 0.1 c.c. of 1:3,000 standardized moccasin venom, with a control of 
0.1 c.c. of physiologic solution of sodium chloride. Tlie test is read in one hour. A positive 
reaction is manifested by capillary rupture with diffusion of blood into the tissues. The 
absence of capiUary rupture constitutes a negative reaction. Diffusion of blood at the site 
of injection after twelve hours is regarded as a delayed positive reaction. A positive reaction 
indicates the presence of a purpuric state and a close association with a thrombocytopenia. 
Clinical improvement is shown by a change from a positive to a negative reaction. 

ICTERUS GRAVIS, Certain Types of, Ross, S. G., and Waugh, T. R. Am. J. Dis. Child. 51: 

1059, 1936. 

The facts brought out by this study lead to the view that icterus gravis may be divided 
into two main groups; (a) the hemolytic and (b) the obstructive type. In many cases the 
jaundice results from a combination of the two factors. The first type is the more common. 
The cause of the hemolysis is unknown. The course of the disease is rapid. The jaundice 
appears early. As illustrated previously, obstructive jaundice may supervene and persist 
after the hemolysis has ceased. In other cases the obstructive jaundice may disappear and 
the hemolytic jaundice may persist. Mlien the obstructive jaundice is marked, a hemorrhagic 
diathesis may appear. The authors have brought forward evidence against the use of the 
term erythroblastosis of the newborn for the hemolytic tj’pe of jaundice, as the appearance 
in the blood and tissues of the excess of embryonic red cells does not appear to be a primary 
factor in the causation of the disease but merely a secondary temporary response to the severe 
anemia. The prognosis in this type of the disease must be guarded on account of the severe 
anemia, the tendencv- to collapse and the risk of hemorrhage from the obstructive jaundice. 
Should the patient recover from the acute disease, the danger of cerebral lesions, resulting 
in spasticity, cerebral diplegia and mental deficiency, appears to be well founded. 

The purely obstructive type of icterus gravis seems to be a rarer condition than the 
type just discussed. The jaundice is less intense, it usually appears later, the course of the 
disease is more favorable and anemia does not develop. 

The authors’ observations on the hemolytic type of icterus gravis support the view of 
Parsons that some factor in the blood of the mother or infant favors excessive hemolysis and 
that the embryonic cells appearing in the blood are the result and not the cause of the 
resulting anemia. This lays open to doubt the wisdom of accepting the term erythro- 
blastosis of the newborn, as used by de Lange, Blackfan, Clifford and others, for this con- 
dition. 

The treatment of the two types is obviously different. For that reason, an early diag- 
nosis, which is only possible by a careful taking of the history, physical examination and, most 
important of aU, a complete examination of the blood, is essential. In the hemolytic type, the 
severe anemia must be treated by early and often frequent transfusions. The authors have 
had no experience in the use of injections of blood serum. In the treatment of the obstructive 
type of jaimdice with no accompanying anemia, transfusions are obviously not indicated, and 
the treatment is principally dietary. 
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Clinical Implications of Modem Physiologic Hematology 

T TNTIL retentlj, heinatologj i\as almost entirely moiphologio since little i\as known con 
earning the physiology of blood cell formation, eiiouhition, and destruction Such 
physiologic facts as iiere proved were seldom correlated with morphologu, findings gained from 
examining the circulating blood Tlie clinical management of blood dyscrasns has changed 
completely within the past few years, due largely to advances in physiologic knowledge. Our 
idea concerning the embryology of the blood cell-, the factors necessary for fhe growth and 
nutrition of cells, the state of the bone mariow, and the metabolism of hemoglobin have changed 
entirely due lirgely to the leseardi in this country of Sabin, Doan, hippie, Alinot and 
JIurpliy, Castle, and iiiiny other woikers In no field of medicine has fundamental lesearch 
work been more rapidly adapted to clinical problems to the great benefit of the patient 

In the Beaumont Lectures for lOSO, Di. Charles S Doan, who has had an active part in 
the basic research in hematology during the past fifteen years, revaews the important work 
done by him and his associates and applies his experiment il findings to blood problems in man 
lluch valuable research work has been lost to the patient foi the lack of clinical interest 
and interpretation on the part of the research worker Dr Doan fortunately combines the 
research and clinical ability and interest necessary to apply original findings to clinical prob 
lems. This monograph illustrates especially the great value of the clinical application of 
fundamental research. The two lectures concern (1) Blood cell origin and maturation, 
and (2) blood cell distribution and destruction Dr Doan’s contribution will be read with 
great interest and. profit by everyone concerned with modern physiologic hematology 
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W HILE, as the title indicates, this book is intended to sene as a guidebook for the 
author’s student', it might well be included as aii essential part of the obstetrical equip 
iiient of any practitioner engaged in this field of medicine, and particularly should it be 
within easy reach of tlio=e who practice obstetrics only occasionally 

klany ponderous tomes have been written on this subject, but few of them contain more 
practical and useful advice Concise, yet not laconic, evidencing on every page an extensive 
and well digested experience, this book is truly what it sets out to be a guidebook And 
those who follow it will not go far wrong, no matter what the situation with which they are 
coiifionted, for within its less than two hundred pages it comprises a wealth of practical 
obstetrics 

The book is divided into three sections Part I presents obstetrical technique as practiced 
bv the author and taught to his student®, and includes the management of complications 

Part II presents in detail the Fay Arnold conception of ecl.impsi i and the treatment used 
bv these authors with such conspicuous success 

' Part III consists of ‘‘Obstetrical Eeview Clinns’ — a presentation of illustrative cases 
which comprise, as it were, a condensed postgraduate course 
Ho one will make a mistake in the purchase of this book 

The reviewer has but one criticism There i® so much of red and practical value in this 
smaU volume that it is regrettable that it is not equipped with an index. 
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EXPERIMENTAL STREPTOCOCCUS INFECTIONS IN RABBITS 
FOR THERAPEUTIC INVESTIGATIONS'* 


JoH^ A Kol\[U{, MD, AM) Avw M Rull, Pim adlipiiiv, Pa 


T he \voik desciibed lu tins papei js the iesu)t of an effoit to produce 
expeniuental streptococcus infections m labbits suitable foi therapeutic 
unestigations The problem has been the production of a piimaiy local lesion 
permitting direct observation as well as the pioductiou of a focal lesion asso- 
ciated ivitb bactenemia and metastatic infections in oidei to approvimate the 
usual seieie stieptococcus septitemu of human beings In othei woids, the 
pioductiou of bacteiicnua alone docs not appear to be sufficient, as the piobleni 
of cheinotheiapv is not onlv disinfection of the blood but iiukK more impor- 
tantly, disinfection of the piimaiy and sccondaiy infer tions of the fixed 
tissues 

Mice inoculated intrapeutoneall.v with highly vuuleut stiams of strepto- 
coccus have been usually emploved, but in oui expeuenee eithei a too lapidly 
fatal septicemia or no septicemia at all has usually lesuUed rkloigemotlP 
has employed mice inoculated subcutaneously for the pioductiou of a focal 
lesion and septiteiiiia wdnch has piored a better piocedure tlian intiapentoneal 
infections- but in our expenenee a sufficiently vaulent stiain pioduces fatal 
infection too rapidly for therapeutic investigations since the seveuti of the 
infection does not usually peimit the administration of lepeated doses of the 
agent under study aud may mask any slight cuiatne activity nisuffieient to 
produce complete dismfectiou in one or two doses at daily' inteivals 

Since we have found Goodner’s® mtiadeimal infection of rabbits with 
pneumococcus* a veiy helpful expenmental lesion for seium and chemotlieia- 

•From the Research Institute of Cutaneous Medlctne 
Received for publication, December 16 , 1936 
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01)861 vatxons — Begiiunug two to four liouis latei, fiequent obsenations 
of the local intiacleinial lesion are made, particulaily as to its size, color, 
amount and consistency of swelling along iMtli moining and evening tempera 
tuies and daily leucocyte counts In the combined intiadeimal and systemic 
infections, the joints aie examined foi signs of suppuiative arthritis among 
animals suiMMiig se%en to ten days or longei when these lesions aie usually 
detectable by clinical examination 

Blood and Lesion Cultures — Using a small syringe and needle about 0 2 
to 03 cc of blood -was lemoved aseptically fiom a marginal ear vein and 
planted in a tube of hormone bioth No attempt i\as made to plate blood for 
numerical counts These cultures were made daily oi at fiequent intervals 
The local lesion cultuies were made daily by aspiiating fluid aseptically 
with a small needle and inoculating tubes of Iionnone bioth Since the lesions 
usually contained but little fluid (usually much less than observed lA pneu 
mococcus lesions) these were not ahvays successful and particulaily aftei the 
fourth or fifth day Joints weie aspirated and cultuied in the same manner, 
using needles sufficiently laige for the aspiiation of pus 

THE LOCAL LESION PRODUCED BY INTRADERJUL INFECTION 

The lesion usually makes its fiist appearance about 2 to J houis later as 
an inflamed swollen area from 1 to 2 cm in diameter It progresses japidly, 
reaching its maximum size in twenty four hours and measuring iboiit 5 by 
6 cm At this time it is maikedly swollen by the accumulation of cloudy 
serous exudate and leucocy tes and of red, angiy appearance sometimes hem 
orrliagic and especially in the central poitions, fading to pinkish color at the 
periphei’y (Fig 1) The administration of cei tain new chemical agents some 
times produced a tempoiaiy exacerbation of these changes 

The lesion usually reached its maximum size in twenty four to thirty six 
hours after infection, when regression usually begins The lesion does not leak 
serum, shows no tendency to break down and but laiely becomes contaminated 
with staphylococci or other organisms from the skin 

In from four to six days most of the swelling has disappeaied but a local 
abscess with pus and superficial ciustiug frequently developed at this time 
Healing usually occuned in from ten to fouiteen days aftei inoculation 

For purposes of record the seventy of the locil lesion was conveniently 
recorded as i i f+, to express the maximum of severity, with -H-f, -H-, and + 
expressing progressing less seveie lesions, and - designating piactically com 
plete healing 

In no instance was this local infection found to produce aithntis oi 
metastatic infection in the other oigans and tissues 

None of oui animals succumbed from this local infection alone 
In no instance were the lymphatic glands of the groin oi axillae demon 
strably enlarged or suppurative 

jUtcrosco'pic Examination of the Local Lesion — Histologic examination of 
tissues removed twenty four hours after inoculation, when the lesions were at 



12 


THE JOURNAL OP LABORATORY AND CUNICAL MEDICINE 


The Journal of Laboratory and 
Clinical Medicine 

WARREN T. VAUGHAN, M.D., Editor 
201 West Franklin Street, Richmond, Va. 

Published by THE C. V. MOSBY COITPANY, 3525 Pine Blvd., St. Louis, U. S. A- 


Publlshed monthly. Subscriptions may begin at any time. 


Editorial Communications 

Original Contributions. — Contributions, letters, and all other communications relat- 
ing to the editorial management of the Journal should be sent to the EdItor-in-Chlef 
Dr. Warren T. Vaughan, 201 West Franklin Street. Richmond. Va. 

All articles published In this Journal must be contributed to it exclusively. If sub- 
sequently printed elsewhere (except In a volume of Society Transactions) due credit 
shall be given for original publication. The editor relies on all contributors conform- 
ing strictly to this rule. 

Neither the editor nor the publisher accepts responsibility for the opinions of con- 
tributors, nor are they responsible for other than editorial statements. 

Illustrations . — K reasonable number of half-tone illustrations will be reproduced 
free of cost to the author, but special arrangements must be made with the editor for 
color plates, elaborate tables or extra illustrations. Copy for zinc cuts (such as pen 
drawings and charts) should be drawn and lettered only In India Ink, or black type- 
writer ribbon (when the typewriter Is used), as ordinary blue Ink or colors will not 
reproduce. Only good photographic prints or drawings should be supplied for half- 
tone work. 

Exchanges. — Contributions, letters, exchanges, reprints, and all other communica- 
tions relating to the Abstract Department of the Journal should be sent to Dr. Robert 
A. KlldutCe, Atlantic City Hospital, Atlantic City, N. J, Writers on subjects covered 
by this Journal are requested to place this address on their regular mailing list for 
reprints. 

Reprints. — ^Reprints of all articles published may be ordered speciflcally. In separate 
communication to the publishers. The C. V. Mosby Co., 3523-25 Pine Boulevard, 
St. Louis, U. S. A., who will send their schedule of prices. 

Reviews of Books. — Books and monographs will be reviewed according to their 
merits and space at disposal. Send books to Dr. Warren T. Vaughan, 201 West Frank- 
lin Street, Richmond, Va. 

Business Communications 

Business Communications . — All communications In regard to advertising, subscrip- 
tions, change of address, etc., should be addressed to the publishers. The C. V. Mosby 
Company, 3523-26 Pine Blvd.. St. Lnuls, Mo. 

Subscription Bates. — Single copies, 75c. To anywhere in the United States and 
other countries In the U. S. Postal Zone and Canada, ?8.50 per year In advance. 
Under foreign postage, 39.50. Volumes begin with October of each year and run 12 
months. 

Remittances. — Remittances for subscriptions should be made by check, draft, post 
office or express money order, or registered letter, payable to the publishers. The 
C. V. Mosby Co. 

Change at Address. — The publishers should be advised of change of subscriber’s 
address about fifteen days before the date of Issue, with both new and old addresses 
given. 

Nonreceipt of Copies. — Complaints for nonreceipt of copies or requests for extra 
numbers must be received on or before the fifteenth of the month of publication ; other- 
wise the supply Is apt to be exhausted. 

Advertisements. — Only articles 'of known scientific value will be given space. Forms 
close fifteenth of month preceding date of Issue. Advertising rates and page sizes on 
application. 


Mention this Journal when writing to Advertisers 






KOLJIER-RULE : EXPCRIilENTAL STREPTOCOCCUS INFECTIONS IN RABBITS 1101 


Temperature Reactions . — All of oiii* temperatures were sublingual, as 
we found these more regular and satisfactory than reetal temperatures. The 
normal temperature by this route was found to vary from 101° to about 102° P. 

About twelve hours after infection the temperature rises to about 103° 
or 104:° F., reaching the maximum (103° to 105° P.) at the end of twenty-four 
to thirty-six hours followed by rapid regression to pre-infection levels at the 
end of forty-eight to sevent.v-two honns as shown in Chart 1 representative 
of the usual temperature curve. 

Occasionally in severe infections this drop in temperature has been fol- 
lowed by secondary elevations, each one becoming j^rogressivelj' less as shown 
in Chart 2, although not always accompanied by demonstrable exacerbation 
of the local lesion. 



Fig. 2. — A photograph of a focal letion forU -eight hours after Intradermal infection 

Lexicocpte Counts. — As is well known the leucocyte counts on rabbits are 
generally regarded as subject to gre.'it fluctuation The average count on our 
normal fasting animals has varied from about 7,000 to 12,000 per c mm., but 
repeated counts on individual rabbits tiiidergoiug handling has shown that it 
is difficult to establish a relative normal for any individual animal. 

Daily counts before and after inoculation however, liave .shown leuco- 
cytosis usually reaching a maximum in from twenty-four to forty-eight hours 
after infection and following fairly closely the temperatiue elevations. As 
shown in Cliart 1, the leucocyte counts generally reacli from 14,000 to 16,000 
per e.mm. at this time, fulling to normal levels bj* the third or fourth day but 
subject to secondaiy increase in the case of those animals having secondary 
elevations of temperature (Chart 2). 
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TUB COJIBINED INTRADERMAE AND SYSTEMIC INFECTION 

As previously stated this was produced by the iutradernial injection 
of 0.6 c.c. of eighteen-hour hormone broth cultures in divided amounts fol- 
lowed four hours later by the intravenous injection of 0.5 c.c. of the same 
culture. 

The local lesions and cultures were closely similar to those described. In 
other words, the supplementing intravenous inoculation did not appear to 
render the local lesions any less severe hut positive blood cultures were much 
more frequent and especially during the first three to four days following 
infection. 



* left blsA «nkl* Mp joint* loalt«tf*« poaliln). 

Chart 3. 


The temperature and leucocytic changes however, were more irregular 
and usually much more pronounced as shown in Chart 3 representative of 
the series. 

This combined infection however, was usually much more severe than the 
intradermal infection alone since many of the animals succumbed within 
tweut 3 '-one daj's and sometimes as early as forty-eight hours after infection. 

The most characteristic features were the almost invariable development 
of bacteriemia in twenty-four hours, persisting for three to six days or longer, 
followed by the development of suppurative arthritis among the majority of 
surviving animals in from five to ten days after infection and persisting for 
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peutic investigations, we have inquired into the possibilities of using a similar 
method with streptococcus. With sufficiently virulent strains of hemolytic 
types, severe focal lesions have been produced but rarely associated with bac- 
teriemia and, consequently, not fatal in outcome. As in the case of the pneu- 
mococcus infection, the local lesions however, permit direct observations on 
the influence of any therapeutic agent being administered. By combining 
intradermal with intravenous injections of virulent streptococci, a severe local 
and systemic infection maj- be produced usually resulting in bacteriemia and 
suppurative arthritis and also constituting a satisfactory experimental infec- 
tion for therapeutic investigations. 

EXPERIMENTAL METHODS 

Streptococcus Cultures . — The hemol 3 'tic streptococcus (Group A) used in 
these experiments was originally isolated from a throat three j-ears ago. Since 
then additional strains of sufficient virulence have been obtained from various 
human sources, and reeeutl 3 ’' from a case of puerperal sepsis. Onl 3 '- strains suffi- 
eientl 3 ' virulent for mice to produce rapidl 3 ' fatal septicemia following the in- 
traperitoneal injection of 0.001 e.e. or less of eighteen-hour hormone broth cul- 
tures have been found satisfaetoiy. Virulence has been maintained by frequent 
mouse or rabbit transfers. It is apparent, however, that the natural resistance 
of the adult rabbit to intradermal inoculation is much higher than that of the 
mouse to iiitraperitoneal infection. For example, wliile 0.001 e.e. of eighteen- 
hour hormone broth culture may produce rapidly fatal septicemia in the latter 
eori’esponding to about 0.05 e.e. per kilogram, well-pronounced intradermal 
lesions required the injection of 0.6 e.e. in rabbits weighing from 1,800 to 
2,400 gm. Furthermore, the resistance of adult rabbits to intradermal infec- 
tion alone, as well as to combined intradermal and intravenous infection, has 
been found to vaiy, as some animals developed more severe infections than 
others when infected with approximately similar amounts of culture per body 
weight, Lut the variations in therapeutic experiments have been readily con- 
trolled b 3 ^ including a sufficient number of untreated control animals. 

Babbits. — Full-grown healthy rabbits (1,800 to 2,400 gm.) have been found 
more satisfaetoiy than 3 munger animals. White or light gray animals are 
preferred. The hair of the abdominal skin was removed with barium sulphide. 
After preliminaiy temperature and leucocyte observations the streptococci 
were injected. 

Production of Intradermal Infect ion. —The site of infection was the mid- 
line about midwa 3 " between the thorax and pelvis; 0.6 e.e. of eighteen-hour 
hormone broth culture is injected intradermall 3 " being divided into three injec- 
tions of 0.2 e.e. closel 3 ' spaced since the skin is too thin to accommodate more 
than this amount of inoculum. As shown microscopically however, it is im- 
possible to inject 0.2 c.c. strictly intradermally because the la 3 ^er of epidermis 
is too thin to accommodate this amount of inoculum. As a result, the larger 
portion is deposited beneath the epithelial layer. 

Production of Intradermal and Systemic Infection . — The intradermal in- 
fection is given in the same manner as above, followed four hours later by 
a single intravenous injection of 0.5 c.c. of the same culture. 
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felled tliat this piiticulai seiiun contained theiapeiitic diiiouiits of antibod} 
foi the paiticulai stiam of stieptococcus employed 

So fai no e\peiinients ha\e been conducted iii the tieatment of labbits 
infected by the combined method of intiadeiinal and intra%enous infection 
It lemains to be deteimined, theiefoie, ^\hethei oi not antistieptococcns seia 
have anj appieciable effect upon the bacteiieniia oi in the pievention of 
metastatic infection of the joints, but of the foni employed in this uoik, oiilj 
one hastened recoaeiv fiom the mtradcimal lesions nul excited an appieciable 
influence upon the stieptococci contained in them 

DISCUSSION 

Tlie chief aalue of these expeiimental lesions is that the uitiadennal one 
offeis, m a suitable laboiatorj animal, a local lesion easilj pioduced and 
obseived and in manj lespects lesemblmg stieptococcus cellulitis of human 
beings, while the combined intiadeimal and mtia\enous inoculation pioMdes 
a seveiei infection with bacteiiemia and metastatic infection of the joints 
Both appeal to offei satisfactoij lesions foi the expeiimental studj of biologic 
and chemotheiapeutic comfounds Not ouh maj one make faiilj lecuiate 
clinical obsel^ itions of the local lesion along with associated tempeiatuie 
and leucocjtic changes, but moic impoitantlj, the possible effect of theiapeutic 
agents upon the stieptococcus contained m the local lesions as well as those 
in the blood and joint lesions 


SUMMVR\ 

1 The intiaderiual inoculation of adult labbits with Miulent hemolytic 
strains of Gioup A stieptococcus gives use to a local lesion and a sequence 
of events hasing an analogy to stieptococcus cellulitis of human beings 

2 Combined intiadeimal and mtiavenous inoculation pioMdes a seieiei 
infection with bactenemia and metastatic infection of the joints 

3 These symptom complexes ba^e been described in detail, paiticnlailj 
as to the decelopment of the local lesion, the tempeiature leactions, the 
leucocjtic changes, the peisistcnce of stieptococci in the lesions, and the 
bactenemia 

4 Rabbits incanablj reco'sei fiom the local infection alone, but the lua 
joiity of untieated animals finally succumb to the combined intiadeimal and 
intravenous infection 

5 These expeiimental lesions appeal satisfactoiy foi theiapeutic inves 
tigations 
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about the maximum of intensity, showed that the epidermis is not involved 
but that the corium is enormously infiltrated with polymorphonuclear leuco- 
cytes with small amounts of serofibrinous material. There is some congestion 
of blood vessels and lymphatics and the subcutaneous connective tissues are 
swollen and slightlj^ edematous. In some instances the leu 6 oc 3 "tic infiltration 
and edema involve the superficial muscle laj-ers. Sections have usually shown 
an abundance of streptococci in the exudates, some of which are intracellidar. 

Lesion Cultures . — Cultures of fluids aspirated from the local lesions twenty- 
hours after infection were invariably positive and daily cultures usually con- 
tinued positive for 3 to 6 days and sometimes even when the lesions were 



Fig:. 1 — A photograph of a focal lesion t^\enty-four hours after mtradeinial infection. 

healed to +. Technical difficulties and healing sometimes prevented successful 
aspirations after the third or fourth daj', but in general terms it appeared 
that streptococci tended to persist in the lesions until healing was far advanced 
and almost complete. 

Bactericmia . — Blood cultures uere only occasionalljr and irregularly posi- 
tive in the course of the intradermal infection. In the majority of animals 
thej' were negative throughout. Occasionally positive cultures were found 
in animals receiving intravenous injections of new chemical compounds and 
especialty in the case of those pi’odueing temporaiy exacerbation of the local 
lesions. 
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regulatoi} meeliauism (Fig 1, B) A geueial deciease in temperature obtained 
with cocaine confiimed the findings Mith methjlene blue 

Anesthesia also substantially loMeied body tempeiatuie in a chamber 
maintained at 76° F Fig 1, C slious the usual oiganbody constancy which 
lemamed duiing a decrease, manitaiued low level, and subsequent inciease of 
body heat upon administiation of sodium amjtal in dosages suggested by 
Nicholas and Baiion ■* Morphine sulphate injected subcutaneously had incon 
stant efiects on the level of body heat but no effect upon the uuifoimity of 
visceral tempeiatuies 






5 /O /5 eo 25 30 

MINUTES € uterus O '•ectuu 


FifT 1 — Agreement of uterine and body temperatures A, In hyperthermia Fever 
induced by injection of >eas>t If in dru^ induced lotverms’ of body level of heat (injection of 
methylene blue) C In anesthesia (sodium amytal) D, In hypothermia due to cold environ 
ment Animal unancsthetized E In the absence of blood flotv Dead an mal placed m "narm 
chamber 

3 Vanance ju the Body Heat Level Induced hy Ext) ernes of Environ 
mental 1 emve) aUn e Aftei the physiologic changes m Inch occui in the uteius- 
and body changes piodueed by drugs were found insufficient to alter the 
thermal equilibiatioii of the body, more seveie and marked changes in body 
temperature weie piodueed 

Ilypeitheimia Mas induced either hy placing the lat directly in a chamber 
at 95° F, 01 by giadually increasing the usual (76° F) chamber warmth 
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111 piogiebb that tlieie exists thioiighout tlie other abclomiiial oigans an internal 
of hcatf a homeostasis that lemaiiis unclistuibed phjsiologicallj oi 
phaimacologiLallj As it seems logical to assume that all mteinal paits do 
not possess the s.mie metabolism oi identical heat pioduction, these findings ot 
umfonn abdominal waiiuths aioiise inteiest as to the mode of iiitegiation of 
waimth fioiii one pait to auothei In the piiseute ot dilfeiential heat pio- 
duction, how IS the iiitegiatiou of oigau and s>stem maintained'? 

In Its totahtj, the temperatuie of the animal bodj'’ is a lesultant of the 
inteipla> between foices pioducing heat and foices dissipating this theimal 
energy fiom the bodj In an eiuuonmeut lonei than tlie bodj-- tempeuituie, 
the following equation holds 

Heat Pioduction - Heat ISlimination — Body Heat 
The plijSRal means ot heat elimination fiom the body suifacc aie conduction, 
coiuection, ladiatioii and eiapoiatiou In the elimination of heat •within the 
bodj, that IS, eqinhbiation ot waimth fiom one luteiaal pait to aiiothei, 
ladiation and e\apoiation may be disiegaided The following set of expeii 
meats weic devised to test coiuluctiou and coiuection in the luteiiial mtegia 
tion ol heat 

a An org*ui. with reduced blood rton 

1 A Uypothernue state o£ reduetd flow through the whole body 

2 A castrate st vtc with reduud flow through the uterus 

d Ca&trUe animals m hyiiothermic conditions 

b An organ with increast-d blood flow 

1 Hy-pertUernuc states with mcrcised blood flow through the wliolt bodj 

2 Hormonal stimulation, cstrual and prcgnint conditions with increased blood flow 
through the uterus 

3 Pregnant animal in lijpotheroiic conditions 

e Conduction by the tissues entirely apirt from coniection by blood flow 

1 Lack of blood flow through the organ 

2 Lack of blood flow through tiie whole boily 

In a hjpotherime lat with a body heat level leduced to 5G® F the heait 
late IS iiiegulai, weak and only 40 pei minute as compaieil to 200 to 400 pei 
minute at noimal heat levels The appeaiauce of the lat is a pale giaj, 
boideiiug upon cjanosis The eyes aie whitish pink, the led coloi fading away 
with the advancing state of hypotheiima Obviously, blood flow is maikcdly 
lessened, but the oigau body uuifoiimty of heat is not distuibed by tlie 
1 educed theimal convection The uterus of the eastiate annual, despite lessened 
circulation tliiougli tlie organ, eoiifoims to the body level of heat in a mamiei 
indistinguishable fiom the iioiinal auinial not only duiiiig noiiual eoiuhtious 
but also duiing hypeitheimia, hypothermia, and lapid change m geiicial body 
temperatuie 

feimilaily, lucieased fiow of blood thiough the oigau (theelm injections, 
pregnancy ) oi thiough the body as a whole (hypeitheimia) — oi tUiough both 
oigaii and body (liypeithermie ammal duimg piegnaiicy) — does not affect 
the theimal integration of the abdominal pait with the whole body Sudden 
and complete elimination of uteime blood fiow m the living unanesthetized 



1104 


THE JOURNAL OP LABORATORY AND CLINICAL 3IEDICINE 


as long as one to five months. When arthritis was well developed the blood 
cultures were usually sterile thereafter. 

The joints of the front and hind legs including the hips were those usually 
involved, with no regularity in the distribution of the lesions. 

Among surviving animals the arthritis became suppuratiA'e Avith invariably 
positiA'e joint cultures, but in no instance have Ave obseiwed spontaneous dis- 
charge of pus. 

Upon death, autopsy has frequentl 3 ^ shoAvn the presence of serofibrinous 
fluid in the pleural and peritoneal cavities, Avith positive cultures. No other 
gross lesions Avere found. 

OBSERVATIONS ON SERUM THERAPY 

Our main interests have been in chemotherapeutic studies Avith ncAV syn- 
thetic chemical agents in the treatment of these experimental streptococcus 
infections,^ but Ave liaA'e also tried some of the commercial autistreptoeoceiis 
sera in the treatment of the focal lesion produced by intradermal infection. 

The results of one of these experiments Avith two polyA'aleut concentrated 
antistreptocoecus antitoxins and tAvo Avliole sera are summarized in Table I. 
Erysipelas antitoxin Avas not employed. 

t.vble I 


Effect op Polata-alent Antistkeptococcus Serums Upon the Intr.aderjial Infection 


SERUMS 

DOSE 

PER 

KILO 

(C.C.) 

NUMBER 

DOSES* 


LESIONS ; 

DAYS 


LESION cultures; 

DAYS 

t 

2 

3 

4 

5 

8 

14 


2 

3 

4 

5 

s 

14 

(A) Concentrated 

1.0 

D 

4 

4 

3 

2 

2 

2 

1 

+ 

+ 

+ 

+ 

+ 

+ 

- 

(A) Concentrated 

1.0 

5 

4 

4 

4 

3 

2 

2 

1 



+ 

+ 

- 

- 

- 

(A) Concentrated 


5 

4 

4 

3 

3 

2 

2 

1 

-t- 

+ 

+ 

+ 

- 

_ 

_ 

(B) Concentrated 

1.0 

5 

4 

4 

4 

3 

o 



+ 

+ 



o 



(B) Concentrated 

1.0 

0 

4 

4 

3 

2 

2 

1 

1 


+ 


- 

- 

- 

- 

(B) Concentrated 


5 

4 

4 

4 

3 

2 

1 

1 


+ 

■f 


- 

- 

- 

(C) AVliole 

1.0 

5 

4 

2 

1 

- 


- 

- 

+ 

- 


- 

- 

- 

- 

(C) AVhole 

1.0 

5 

4 

2 

1 

- 

- 

- 

- 

+ 

- 

- 

- 

- 

- 

- 

(D) AATiole 

5.0 

5 

4 

4 

3 

2 

2 

2 

1 

+ 

+ 


+ 

+ 

- 

- 

(D) AAliole 

2.0 

0 

4 

4 

4 

o 

o 

1 

1 

1 

+ 

+ 


- 

- 

- 

- 

(D) AVhole 

1.0 

5 

4 

4 

4 

3 

2 

1 

1 

+ 

+ 

+ 

+ 

- 

- 

- 

Control 

- 

- 

4 

4 

4 

4 

3 

2 

1 

+ 

+ 

+ 

+ 

+ 

- 

- 

Control 

- 

- 

4 

4 

4 

2 

2 

1 

1 

+ 

+ 

+ 


- 

- 

- 

Control 

- 

- 

4 

4 

4 

4 

4 

3 

3 


+ 


+ 

+ 

+ 

- 


•By intravenous injection. First dose given four hours after intradermal infection, fol- 
lowed by four additional doses at daily intervals. 


Eaeli serum Avas given by intraA'enous injection, the first dose being ad- 
ministered four hours after intradermal infection Avhen the local lesions Avere 
already deA'eloping, folloAved by four additional doses at daily inteiwals. The 
amounts administered varied from 0.5 to 5.0 e.e. per kilogram of Aveight,’ as 
shoAvn in the table. 

No appreciable effects Avere obseiwed on the clinical course of the local 
lesions or upon the lesion cultures by three of these serums (A, B and D) 
but serum C appeared to exert a definite therapeutic influence since the local 
lesion rapidlj’ regressed along Avith apparent rapid destruction of streptococci 
in the lesions (negative cultures). Under the circumstances, it maj" be in- 
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THERMOREGULATION AMONG THE VISCERA WITH DESCRIPTION 
OP A MEANS OP PRODUCING HYPOTHERIiIIA IN 
UNANESTHETIZED ANI MAL S-- 


James B. Hamilton, New Haven, Conn. 


B y PREVIOUSLY implanted thermocouples temperature determinations can 
be made of inteinal organs in intact and unanesthetized animals.^ These 
reveal a thermal uniformity of abdominal organs.^- - The uterus of the rat 
remains in agreement with the body level of heat throughout the physiologic 
changes undergone in estrual rhythms, pregnancy, paidurition, lactation, and 
involution. Similarly, the more rapid changes induced by injection of theelin 
and adrenalin do not affect the common organ-body level of heat. 

These data represent the capacity of the uterus to respond to severe and 
rapid changes of the body level of heat by pharmacologic and physical means. 
It presents an opportunity to study the parts played by direct tissue con- 
duction and by blood convection in the maintenance of a thermal homeostasis 
among the abdominal organs. 

Results. — Variance in the body heat level induced hy drugs. 

1. Elevation by Yeast and Dinitrophenol: Subcutaneous injection of 10 c.c. 
per kilo of a 15 per cent solution of Northwestern yeast produces a steady 
febrile level in the rat which lasts eight to sixteen hours. Pig. 1, A exemplifies 
the uniformity of uterine and body tempei’atures during the rise, high level, 
and fall of yeast fever in 5 rats. 

A dosage of 25 gm. per kilo was used for the production of dinitrophenol 
fever in another series of 5 rats. This dosage approaches the lethal figui-e 
suggested by Tainter, Bergstrom aud Cutting,® but the elimination of move- 
ment by previous acclimation to immobilization cages may have tended to 
prevent a larger degree of rise. A thermal agreement similar to that in yeast 
fever is seen between uterus and body through the rise, the high level, and 
the fall of the dinitrophenol fever. Acetanilid acted as an antipyretic to lower 
the body temperature in 3 animals without disturbing the organ-body rela- 
tionship. 

2. Lowering of the Level in the Rat by Methylene Blue, Cocaine, and Anes- 
thetics; The rat occupies a distinctive position among laboratory animals in 
its peculiar reaction to certain drugs, such as cocaine and methylene blue, 
which induce febrile conditions in the cat and dog but serve to lower body 
temperature in the rat. Methylene blue of M/100 solution in dosages of 10 c.c. 
per kilo caused a fall in the body heat level of as much as 4° P., within an 
hour. As in the results obtained with pyreties, a thermal equilibrium between 
the uterus and the bodj'' was maintained despite disturbances of the heat 

♦From the Departments of Anatomy, Yale Medical School, and Physiology, Albany 
Medical College. 

Received for publication, October 1, 1936. 
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THE SO CALLED “FIRST ACID CHiVNGD” IN FRESHLY SHED BLOOD* 


B S ^IB, ChB, MSc, PhD, Shanghai, Chinv 


A CHANGE of pH of fiom 002 to 0 095 units ocemimg in blood fiesbly 
removed fiom the bodj was desciibed by Havard and Keriidge (1929), 
using the glass electrode, and confiiuied by Laug (1931) by hydiogeii and 
quinhjdione electrode medsurements In a study by Platt and Dickinson 
(1933) of the conditions required foi aceuiate measniements by the glass 
electiode, it ■was found that tempeiature diffeiences aiising out pf manipula- 
tions or due to factors in the design of the electrode system could give rise 
to potential diffeiences which might be mteipieted as changes, in the solutions 
examined, of hydrogen ion concentration — acid oi alkaline according to con- 
ditions These lesults, to ns, aftoided an explanation of the “acid change” 
of Ha^ald and Kemdge, and it nas fuither stated that no expeiimental evi- 
dence had been obtained of an acid change m blood of the tjpe described by 
these wuteis Other obser\ations (Dickinson, Ha%ard and Platt, 1933), iii 
which some of tlie measniements weie made by IIa%aid, using the Stadie form 
of glass electiode, coufiimed this view It was also shown that, with blood 
on one side of tiie membiane, apparent acid oi alkaline changes £ollo^\ tern 
peiatuie diffeiences accoiding as a phosphate buffer solution of pH 7 0 or 
N/10 HCi ^^as used on the other side of the membrane 

The first acid change was investigated by Laug (1934), who, by elimniat 
mg the possible aitefact due to tempeiatuie diffeiences, maintains that there 
IS an acid shift m fiesldy shed blood, and that this acidity is piobably the 
result of glycolysis pre\entable by the addition of potassium fluoride in com 
paiatiiely laige amounts Recently Ferguson and DuBois (1936) haie taken 
up this question They state tliat Laug “gave good aiguments against the 
possibility that the acid shift was a mere ‘tempeiatuie artefact’ as suggested 
by Platt and Dickinson ” They feel that the artefacts discussed by Laug may 
be ruled out in their experiments “The present data,” they unte, “agiee 
with those of Laug and of Ha^ald and Kerndge in identifying a true ‘acid 
shift’ in shed blood ” 

Sifting the eiudence, m vieu of the statements of Ferguson and DuBois, 
reveals, howevei, seveial inconsistences in the published data and the con 
elusions drawn from them The pieseut situation has aiisen maiiilj out of 
confusion of the “first acid change” as oiiginally defined and the acidity 
developed in blood as a lesult of glycolysis In this note the evidence 11111011 
has accumulated in support of the contention of Platt and Dickinson that the 
fiist acid change was in aitefaet is presented and the extent to winch changes 
in acidity oecui in freshly shed blood is indicated 

The mam eiiteiia of the first acid change as desciibed by Havard and 
Kerndge are that it is unaffected by sodium fluoride, that it takes place 

•Received lor publication r«oveTnbcr 19 1936 
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The uterine temperature agreed with the body level of heat during the hyper- 
thermic rise, the maintained elevation and later the fall in body temperature. 

Death intervenes at less than 10° P. above normal bodj^ temperature 
(approximately 109° P.). More conclusive data concerning uterine conformity 
to the bodj^ level of heat are obtained from the h 3 'potheiTnic states. The 
rodent has been found in these experiments to have an exceedingly rapid heat 
loss in a moderatelj^ cool environment (35° P.) without the use of anesthesia 
or other means of destroying bodj' heat regulation as is necessaiy for rapid 
and pronounced heat loss in the eat, dog, and other animals. The loss of heat 
is abrupt and not effectively interrupted by shivering or other cold counter- 
actant. Eats spontaneouslj’^ recover from one- to two-hour exposures even 
though the temperature of the body decreases to the low level of 60° to 54° P., 
as ascertained by a deep rectal thermocouple or from readings of various 
internal organs. Upon removal from the cold chamber, the animal sponta- 
neousl 3 ' begins the resumption of the usual level of bod 3 '- heat. In such hypo- 
thermie conditions the thermal relationship of the organs to the rest of the 
body was examined for 0113 ^ trace of ( 1 ) a lag in organic temperature above 
the general bod 3 ’- level during heat loss, or ( 2 ) any persistently higher organic 
temperature at low levels of bod 3 '' heat, which might be taken as an indication 
of a distinctive source of heat production. 

Care was taken in the interpretation of readings when the chamber was 
cold enough to produce a particularly rapid loss of body heat, for in these 
conditions the rectal thermocouple 11133 ^ register higlier than the thermocouple 
implanted in the uterus, due to the thermal inertia of the larger mass of the 
rectal thermocouple which opposes an 3 ' rapid change in heat level.’* 

The data obtained from extreme variations of the bod 3 ’’ heat level in hypo- 
thermia confirm the unbroken uniformity of uterine and body temperatures 
which was observed in hyperthermia aud in procedures that had induced a 
lesser degree of change in the body level of heat. Fig. 1, D shows similar 
uterine and colonic readings in the unanesthetized rat at 66 ° F. 

Moreover, this conformity during extreme h 3 ^pothermia was never seen 
to var 3 " with the amount of blood flowing through the uterus. A striking illus- 
tration of this is seen in rats subjected to hypothermia during various stages 
of the estrual e 3 mle, pregnancy, and finally in the castrate condition — with an 
exact thermal agreement of organ and body despite great differences in uterine 
blood flow combined with severe changes in bod 3 ’^ temperature. 

DISCUSSION 

The uterus of the rat conforms to the general level of body heat during 
( 1 ) the extreme ph 3 'siologie changes that occur in the organ as in pregnane 3 ^ 
and in parturition, and ( 2 ) changes in the level of body heat which affect the 
uterus seeoudaril 3 L Further evidence will be brought forward in work now 

♦The testing" of this theoiv lay m the suturing of a thermocouple from an internal 
abdominal approach to the inte^-tme at a site identical with that of the rectally introduced 
thermocouple. Presumably, the two should register the same unless the larger mass of the 
rectal thermocouple causes a lag in lapid changes of body temperature. The 2 thermocouples 
recorded identically at any continued level of body heat and through ordinary cooling. In 
rapid falls, however, the rectally inserted lead lagged behind as much as a whole degree 
Fahrenheit. 
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but With proper tempeiatuie coiitiol and precautions to prevent loss of CO 2 
jield values foi the pH of blood which are within the accepted limits 0 
accuracy for the measurement of pH in geneial (le, 0 01 to 0 02 pH units) 

REFERENCES 

1 Dickinson, S, and Hivard, B B The Eeactioa of the Arterial Blood m Cancer ,Bri{ 

J Exper Path 14 394, 1933 

2 Dickinson, S , Harard, E E , and Platt, B S The Measurement of the Hj drogen loi 

Concentration of Blood bj the Gla^s Electrode, J Phjsiol 78 28, 1953 

3 Ferguson, J H , and DuBois, D Observations on the pH of Clotting and Citrated Blood 

J Lab Cuv Med 21 6b3, 193u 

4 Harris, I , Rubin, E L , and Shutt, IV J Modifications m the Use of the Glass Electrode 

for the Detennination of the pH of Venous Blood, J Ph>8iol 81 147, 1934 

5 Haugaard, Q , and Lundstcen, E The Measurement of pH in Blood by Means of the 

Glass Electrode, Compt rend Catlsbcrg 20 1, 1936 

6 Havard, E E , and Kerndgc, P T An Immediate Acid Change m, Shed Blood, Biochem 

J 23 COO, 1929 

7 Laug, E P The Application of the Quinli) drone Electrode to the Determination of the 

pH of Scrum and Plasma, J Biol Chem 88 551, 1930 

8 Laug, E P A Ec imestigation of the Phenomenon of a First Acid Change m IVhole 

Blood, J Biol Chem 106 161, 1934 

9 Platt, B S , and Dickinson, S The Technique of Electrode Measurements, Biochem J 

27 1069, 1933 

10 Yoshimura, H On the Acid Change in Shed Blood, J Biochem 21 335, 1935 


SUPRARENAL TUIIOR WITH PAROXYSMAL HYPERTENSION* 


CiSE Report 


Vernon L Evans, M D , Aurob III 


I N RECENT jeaib there have been leported several cases of tumor of the 
adrenal medulla or othei chromailin tissues, associated with paioxysmal at 
tacks of hypertension and othei manifestations of sympatheticotonia The fiist 
classical description was by L’abbe, Tincl and Doumer, in 1922 C H Mayo, 
in 1927, reported the successful ^emo^al of one of these tumors with clinical 
cuie of the patient Belt and Powell have recently pieseuted a case with a 
review of the literature I wish to present another case of this type 

C\SE REPORT 

The patient was a girl twelve years old, when first seen, in March H^r illness began 
with what was said to be mumps of the ovaries four years previously At that time she had 
much pam in the lower abdominal quadrants and was in bed for a few weeks After that, 
the patient developed a ravenous appetite, profuse sweating, and purplish discoloration of the 
skin of the hands and feet. Two years ago, a basal metabolic rate determinatjon was said to 
have given a figure of plus 60 For the past year or so there had been attacks of severe 
pectoral pain, accompanied by profuse sweating and discoloration of the skin The seventy 
and frequency of the attacks had been increasing 

When first seen, the patient looked to bo of about the stated age, and was quite well 
developed and nourished There was beginning development of the breasts and a small 

•Received for publication Pccember 21 1336 
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METHODS 

The ultrafiltrations were done through collodion sacs made according to 
Greenberg and Gunther;^ and according to the method previously described by 
us.^ The purified bilirubin was prepared and the serum bilirubin was deter- 
mined by the van den Bergh method as modified by Gibson and Goodrich/ 
Thannhauser and Anderson^ and Newman.*’ The cellophane cmplojmd was the 
DuPont product of tubular design and about three-fourths inch in diameter. 
The solution to be dialyzed was placed in a loop of this and both ends were 
tied up out of the fluid, against which the serum or urine was being dialyzed. 
In some instance (see Table I), the serum and urine and bilirubin solutions 
were ultrafiltered in the collodion sacs, following which they were dialyzed 
against distilled water in the same sac. The volume of the distilled water against 
which the serums and urines were dialyzed was 25 c.e. in each instance. Eight 
to 10 c.e. of serum or urine were employed in eaeh ultrafiltration or dialj^sis. 

An “artificial” jaundiced serum of high bilirubin content was prepared bj" 
dissolvuig gallbladder bile in pooled normal .serums. This was studied in the 
same manner as the above. 

RESULTS 

Table I shows the results of our studies of the serum and urine in 5 cases of 
jaundice with bilirubinuria, all showing van den Bergh reactions of the direct 
immediate type. 

No bilirubin went through the collodion membrane in any of the 5 cases, 
although the bilirubin in the blood ranged from 15.8 to 24 mg. per cent and 
there was bilirubin in the urine. Furthermore, bilirubin which had passed 
through the kidney would not filter through the collodion membrane, demon- 
strating that the filtration through the kidney and through collodion membranes 
is not comparable. 

Serum with the bilirubin augmented by the addition of gallbladder bile 
until the concentration of the bilirubin was 34.8, likewise gave an ultrafiltrate 
containing no bilirubin. 

It is also noteworthy that water solutions of purified bilirubin gave a clear 
filtrate although no protein was present to “bind” the bilirubin and prevent 
its passage through the filter. 

The results on solutions of the sodium salt of bilirubin and on “artificial” 
jaundiced serum are tabulated in Table II. 

COMJIENT 

We are unable to explain the lack of agreement between our results and 
those of Hoover and Blankenhorn and of Leschke in regard to the dialysis of 
bilirubin from icteric serum obtained from patients who showed hyperbili- 
rubinemia and bilirubinuria. The pore size of their membranes may not have 
been carefully controlled and some of these may have had pores large enough 
to allow bilirubin to go through. We have found that if the membranes allowed 
traces of protein to pass, bilirubin would also go through. 

The results of the present experiments clearly indicate that bilirubin of 
blood serum and urine in obstructive jaundice, bilirubin in gallbladder bile. 
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One fourth cubic centimeter of adrenalm was giveH; and in *v few minutes there was much 
improvement The next day there was anotlier severe attack followed by shock YdrenaUn 
was again adnimiatered, but before other shock therapy could be instituted, the patient died, 
the respiration continuing for a few seconds after the heart had stopped 

Jufopsy — The Uvid di'^coloration was replaced by the usual postmortem pallor There 
was no free fluid in the thoracic ca\itj and the lungs showed no signs of pulmonary edema 
or other abnormality The heart appeared normal in siie Examination of the endocardium 
and valves revealed no abnormalities The myocardium appeared normal on cut section On 
opening the coronary arteries, there was found no evidence of arteriosclerosis other than a 
few small scattered atheromatous plaques The aorta also contained only a few similar 
plaques On exploring tho left renal area there was found a tumor about the sue of a hen's 
egg Tins was situated anterior to and abo>c the kidney retropentoneally, with the tail 
of the pancreas around it The adrenal gland was intimately associated with tho tumor, 
about one half of its substance projecting from its surface The mass shelled out quite 
readily, but there was some adherence to tho peritoneum The tumor was rather soft, and on 
opening it, was found to be composed of pliable glandular tissue with some cystic degenera 
tion and gelatinous formation in the center Tho right adrenal gland appeared grossly normal 
Both kidneys appeared normal, as did the stomach, intestine, liver, and spleen There were 
many enlarged lymph glands m the mesentery 

The specimen was sent to Dr Donald Beaver of the Department of Pathology of the 
Mayo Chaic, who reported tho tumor to be composed of adrenal mednlUry tissue, a pheo 
chromocytoma 

COMMENT 

The case is mtetcstmg from many viewpoints Could surgical aid have been 
secured early enough, the patient might have been cured While the operation 
IS a hazardous one, as has been found m previoui> cases, the tumoi shoued no 
signs of malignancy and its removal would iiave induced permanent relief from 
the attacks 

The ebnieal pictuic was quite like the othei reported cases, but the death 
was different Of the other cases that terminated fatally, that of L’abbe, Tmel 
and Doumer died of pulmonary edema Those of Rabin and Vaquez, Danzelot 
and Gerandel died in coma and that of L abbe, VioUe and Azerod died of 
cerebral hemorrhage In the case reported here the patient was perfectly eon 
scious a few minutes before death, and at autopsy there were found no signs 
of pulmonary edema Death was apparently due to shock, or a condition closely 
simulating it 

In all of the cases in which the tumors were removed, severe shock was a 
postoperative complication and the patient of Belt and Powell died of postopera 
tne shock This might lead one to hazard a theory It would appear that the 
body has some mechanism of defense against the abnormally large amounts 
of adrenalin produced by the tumor Perhaps this defense mechanism, be it 
an “anti hormone “ as suggested by Collip, or the breaking down of adieiialm 
by the liver or other organs, becomes suddenly too powerful when the tumor 
is removed, with the development of shock (antithesis of the condition oc 
currmg in the attacks) 

Why, in all cases reported, the syndrome should be of such a paroxysmal na 
ture IS problematical In the Porters* case the patient could produce attacks at 
will by twisting the body into certain petitions It would appear that mechanical 
pressure on the tumor might have caused the expulsion of adrenalin into the 
circulation In the case above reported, as well as in several of the previous 
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Table II 



VAN DEN BERGH 

ULTRAFILTRATE 1 

1 DIALYSATE 


MG. % 

COLLODION 1 

CELLOPHANE 

“Artificial serum” 

34.8 

Colorless 

Colorless 20 ! 
hours 

Colorless 20 
hours 

Bilirubin Solution A 


Colorless 



Bilirubin Solution B 

I S.8 

Colorless 



Equal parts of normal 
serum and Bilirubin B 


Colorless 




and purified bilirubin in aqueous and serum solutions do not ultrafilter through 
collodion membranes of the type described and at the pressure indicated. Like- 
wise, it does not dialyze through tiie cellophane membrane described. 

It is well Imown that the spinal fluid of patients with marked hyper- 
bilirubinemia and bilirubinuria does not contain bilirubin. Our own expe- 
rience confirms this. 

Our experiments show that serum bilirubin of patients with marked hyper- 
bilirubinemia and bilirubinuria is entirely different in its filtrability through 
the human glomerulus and through collodion membranes. Its capacity to pass 
the spinal fluid barrier and through collodion and cellophane membranes ap- 
pears to be the same. 

CONCLUSIONS 

Neither the bilirubin of the serum nor that of the urine of patients with 
obstructive jaundice can be ultrafiltered or dialyzed under the experimental 
conditions described. This is also true of bilirubin which has passed through 
the liver cells. 

It appears, therefore, that the previous report of the “unvarying con- 
sistency in the behavior of bilirubin toward the collodion dialyzer and toward 
the renal filter” is untenable. 
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A SUPPORTING, ELASTIC BELT FOR USE IN ABDOMINAL OBESITY 
(POSTURAL SYNDROME)* 


Wm J Kerb, MD , vnd John B Lagen, MD , Svn Prvncisco, Chip 


M ANY belts ha\e been devised and aie used routinely for abdominal suppoit 
Then main puipose is to correct either obesity or ptosis of the abdomen 
bj lifting and holding in the abdominal wall They accomplish this bj supple 
menting or leplacmg the abdominal musculature which has either lost its tone 
or, moie usually, has become flabby and no longer functions propeily These 
belts are consti acted in many wajs, but all have similar materials and serve 
the same purpose We liave a collection of inadequate belts donated by patients, 
and these show gieat vaiiation in type 

We ha\e devised a belt foi use on patients suffeiing fiom symptoms due to 
the eifects of a pendulous abodmen Obesity, most frequently generalized but occa- 
sionally limited to the abdomen, is usually the piecipitating factor The result, 
when the condition has i cached the point where the abdominal muscles can no 
longer sustain the added weight, is a hca\y, pendulous belly The condition 
frequently results in a tiain of symptoms which we have termed the “postural 
syndrome There is no doubt tliat any individual with abdominal ptosis, what 
ever its cause, will have symptoms and signs when the condition has been pres 
ent long enough The coirection of the condition m these patients depends 
upon loss of weight, restoration of muscular function, and postural exercises 
A propel supporting belt is a distinct aid m treatment, m the early months 
especially 

The belt that we aie piesenting embodies several new principles As a 
whole It IS not unusual, oi veiy different from the many we ha\e seen Howe\er, 
it IS constructed with the physiologic function of the abdominal wall in mind, 
and IS designed to supplement and aid the ventral muscles rathei than to replace 
them A tightly wound cloth binder would support the abdomen more efficiently 
but would not permit mobility necessary foi respiration 

Pig 1, C shows the belt in place on a patient Fig 1, B shows some of the 
details of construction The supporter is made of coutil, pekin stripe cloth and 
elastic goring , it is fastened on by skate buckles and hooks 

The front sections and the back section are of double thickness The outer 
layer is of high quality coutil, the inner of pekin stripe cloth The only differ- 
ence between the two is in the softci and finei quality of the pekin stripe mate 
rial which, being next to the skm, pievents chafing Both sections are tailored 
or fashioned There are three double stajs m the back section with a seam at 
each, which permits fashioning the supportei to fit the contours of the individual 
patient The back section is inches in height, and the stays are of whale 
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within about six minutes at 38° C., and that it has a mean value of 0.05 pH. 
Laug (1934) himself states that well-defined acid changes proved to be due 
to nothing more than mere temperature artefacts traceable to warming up. 
The values he gives for the acid shift, for example, range from 0.05 pH units 
in about thirty-five minutes (as shown in his Pig. 1) to an average of 0.015 pH 
in twenty minutes for human blood as shown in Table II. The results of Fer- 
guson and DuBois show (as shown in their Table I) only veiy slight changes 
in acidity and in one ease an alkaline change in the coui*se of twenty to thirty 
minutes during the clotting of rabbit’s blood. The experiments in which signifi- 
cant changes in pH were observed were of several hours’ duration and were 
carried out without the addition of fluoride. 

Yoshimura (1935), in two of three experiments with fluorized human blood, 
found onlj'^ a slow alkaline change beginning one hour after shedding; in the 
third experiment an acid change set in after about six minutes, continued for 
two hours, and was followed by an alkaline drift. He concludes from his work 
that the existence of the first acid change cannot be confirmed ; that such acid 
change as is found in fresh blood is continuous and is due to glycolysis which 
is inhibited by sodium fluoride. This substance is, howevex-, held responsible 
for an acid change due to an effect on the corpuscular membrane. 

Harris, Rubin, and Shutt (1934) also agree with our finding that there is 
no acid change of the type found by Havard and Kei’i’idge. 

Recent careful work by Haugaard and Lundsteen (1936), using an elec- 
trode arrangement similar to that of Platt and Dickinson, is concerned more 
particularly with the relation between the change of pH of blood immediately 
after its removal from the bodj^ and the decrease of sugar. They have shown 
that the development of acidity follows closely the disappearance of sugar. 
During the first ten minutes after shedding, the change is no more than 
0.006 pH. So small is the change of pH in their experiments that they con- 
sider the ei-ror of measurements made within about five minutes of obtaining 
the blood as being within the limits of expei-imental error for pH measui-e- 
ments. They appear to dispense entirely with anti-enzymatic substances. 

The original experiments we made on blood were carried out in the pres- 
ence of sodium fluoride and potassium oxalate. Not more than 10 c.e. of blood 
were withdrawn into a syringe containing 1 c.c. of 3 per cent potassium oxalate 
and 2 per cent sodium fluoi-ide (neuti’alized) ; the same technique is described 
in detail by Dickinson and Havard (1933), who used it to determine the pH 
of ai’tei'ial blood in cancer. 

It must be conceded from the evidence here presented that there is no 
“first acid change” in freshly shed blood. The change originally described 
must have been a mere “tempei'ature artefact.” In the absence of fluoride, 
hoxvevei’, an acid change occurs which is part of a continuous glycolytic 
pi-ocess. Even this reaction, according to the majority of wox-kers, does not 
so rapidly result in alterations of acidity of the magnitude described by 
Havard and Kein-idge. Cai'eful examination of the published data goes to 
show that measurements made within five minutes of withdrawal from the 
body, without the addition of anticoagulants or anti-enzymatic substances, 



KERR LAGEN BELT FOR USE IN ABDOMINAL OBESITY 

The elastic lateral sections, Fig 1, G (5), each are made of two pie 
firm, elastic goiing 6 inches wide and appro\imatelj 7 inches long, place 
abo\e the othei The two pieces ovcilap about 2 inches in the ceiitei, 
gives greater suppoit to the fiont centei The lower piece of goring on 
side IS set diagonally downwaid towaid tlie front, exerting therefoie an u] 
lift rather than a straight posteiioi pull 

The uplift strap, Fig 1, C (i), is a eonibmation of elastic and non 
material The front forked section consists of firm elastic webbing iy_ 
wide The latter extends to a buckle located toward the top of the sup] 
just back of the hips, allowing tightening or loosening of the stiap as d( 
The uplift straps, being jilaced diagonallj, exert a supporting rather t 
suppressing pressure on the lower abdomen 

The belt is fastened m front bj means of six skate buckles and hooks (1 
B (5) The buckles aie slipped ovei the hooks with the straps loose, eacl 
then be individually tightened to the desiied degree The extia length of 
IS held up bj slots at the origin, rather than allowed to dangle 

Fig 1, ^1. shows the measurements reriuired in making up a belt wh€ 
patient is not able to be fitted personally The measurement for the uppei 
of the belt is taken around the bodj about 1 inch above the antciosuperior 
of the ilium The measurement for the middle of the belt should pass om 
largest part of the abdomen The measuiement for the lower edge should i 
the lowest line of the abdomen in front, and cioss the spine in back tin 
four inches hclow the upper measurement 

The dimensions of a size 40 belt are appioximately as follows 

1 Back IQYs niches long at the top and 18 inches at the bottom, 
three double pieces of whalebone inches apart Height is 8V^ inches 

2 Elastic side sections 6 inches long, made of two pieces of goring 5 i 
wide with 2^ inches’ overlap, giving a hciglit of 8 inches 

3 Ujilift strap, the elastic arising at the bottom in front 5 inches long 
tinned by a web strap 6*/, inches long, passing through a tightening buckl 
inserted into the beginning of the back piece 2 inches below the top 

4 Front sections 2^/^ inches wide and Oi/j inches high, the tonj 
inches long 

It should be stated that these measurements do not designate the cor 
mg necessary for proper fitting to the body nor do they take into ac 
the extra length required for seams, etc They were taken from a fin 
product, laid fiat 

Patients aie taught to put on the belt befoie arising m the morning, p 
ably outside the undershirt If a union suit is worn, the belt can be 
underneath it over a thin garment The patient should be in the supine po 
when putting on the belt, and the belt should be tightened from below up 
This IS important in older to move the abdominal fat and viscera upward, r 
than to compress it in the lower abdomen 

The unusual feature of the belt is the width and height of the elastic 
sections, particularly the width This is obtained by making the front na 
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amount of pubic hair. Alenstiuation had not occurred. The skin, of the Imver arms and 
legs was thickened and roughened and had a dusky red hue. The face was also affected in 
this way, but in a lesser degree. The pupils were equal and of medium size, and reacted 
promptly to light. The thyroid gland was normal to palpation. Over the cardiac apex could 
be heard a rather harsh systolic murmur, which was not transmitted. There was no cardiac 
enlargement to percussion. There was slight peripheral arteriosclerosis, as revealed by palpa- 
tion of the brachial arteries. Examination of the ocular fundi revealed cotton-wool exudates 
in both macular regions with nairowung and some tortuosity of the retinal arterioles. The 
optic disks were swollen one or two diopters. No fresh hemorrhages w-eie seen. Otherwise the 
physical examination revealed nothing noteworthy. 

The laboratory data were as follows: Hemoglobin 8S per cent (Dare), erythrocytes 
5,-100,000, and leucocytes 14,200. The differential count revealed 71 per cent polymorphonu- 
clear leucocytes, 28 per cent Ij’mphocytes, and 1 per cent monocytes. The urinalysis was 
negative except for a trace of albumin (voided specimen). The ICline and Kolmer tests were 
negative. The phenolhulplioneplitlialein excretion was 65 per cent two hours after its intra- 
venous injection. The blood urea was 50 mg. Boentgenograms of the chest and kidney areas 
revealed no abnormalities. 

During the time the patient was under observation, a few attaeks were observed. At 
the onset there would be a feeling of generalized weakness. After a few minutes there would 



Fiff. 1.-— Photograph of suprarenal tumor removed at autopsy. 


be a very painful sense of constriction in the substernal and piecordial areas, the hands and 
feet would become blue and cold and there woulld be profuse generalized sweating. At the 
end of the attack there would be a frontal headache, tinnitus aurium, and often repeated 
vomiting. The duration of the attacks varied from a few minutes to two hours. The 
paroxysms would take place at any time of the day, but most often in the morning, shortly 
after breakfast. The patient was unable to induce attacks by twisting or bending the body, 
as was the case in the patient reported by Porter and Porter. 

During the attack, the blood pressure rose to as high as 285 systolic and 230 diastolic, 
and the heart rate became very rapid. The pupils w'ere widely dilated. The retinal arterioles 
were so narrowed as to be scarcely visible. A blood sugar determination was made in an 
attack and the figure was 153 mg. per cent. (This was a few minutes after breakfast.) 

After some discussion with the parents of the patient, she was finally hospitalized on 
JIaj- 14 for operative exploration of the adrenal glands. At that time there was a fever, 
ranging from 98.4 to 100.0°, and there was continuous sweating. Operation was scheduled 
for the morning of May 16, but as the patient developed some pectoral pain and an elevation 
of blood pressure to 185 systolic and 130 diastolic, the operation was deferred. These minor 
attacks continued daily, necessitating further postponement of the operation. On May 19 
there was a very severe attack followed by symptoms and signs of shock. The blood pressure 
dropped to 30 and the pupils became very small. The heart rate was approximately 200. 




THE TOXICITY OP JIOEPHINE SULPHATE AND THE 
PBESSOK EPISODES* 


A J Nedzel, JI D , Chicago, Iu. 


I N A previous paper (Nedzel'), it has been shoivn that the Straub sign and the 
minimal lethal dose of morphine sulphate in micD vary from day to day 
The animals used in our experiments were approximately of the same age, were 
kept undei same conditions and had the same diets, the moiphine used was of 
the same lot and, lu experiments with minimal lethal dose, it was given propor- 
tionally to the individual weight of the animals, though such varied only a few 
grains 

With the modern concept of variability m physiologic state of the organism, 
intiraatelj connected with constant changes in atmospheric conditions (Peter 
sen''), we hare to look m this direction in seeking the explanation of oui find 
mgs t 

The first group of expeiiments consisted in producing a Straub sign in mice 
by injecting a small dose of morphme sulphate (0 4 mg ) The mice were kept 
on our standard diet (Nedzel') For seien weeks (five days a week), ten mice 
received morphme injections daily 

Graph 1 piesonts the results obtained m these observations The upper 
bioken hue designates the positive Straub sign m 9 or 10 mice obtained on the 
given date On the left is shown time (in hours) of duration of the Straub sign 
from the moment of morphine injection Below this broken line the wide, 
uneven, black hue, witli unshaded line in the center expresses the official tempera 
ture on given days The upper margin gives daily maximum temperature, the 
lower, the minimum temperature The middle unshaded line presents the mean 
temperature The lowei cm ve is a barograph, gi\ mg the official barometric pres 
sure for the days on which the experiments were performed 

Tlie duration of maximal reaction (Stiaub sign) with our dose of morphme 
should according to Herimaiiii ■* be 2% hours 

In our findings we see great vaiiations m the duration of the Straub sign 
As the graph shows, this leaction on certain days becomes shortened greatly, and 

•From the Department of Pathology and Bacteriology and the Department of Phar 
macology University of Illinois College of Medicine 
Received for publication December 29 19S6 

fA pressor episode a pressor crisis (Pal crisis! the ARS phase of Petersen Hochspan 
nungskrlese of the Germans represents a period of relative sympathicotonia when -with adrenal 
ind pituitary preponderance both s)stolfc and dia‘<toUe blood pressure are increased At 
the same time there la usually an increase in the blood pH and a decrease In the CO* content 
During this period there fs a tendency to contraction of the smaller vessels and capillaries 
and with this a relative anoxia may exist In the various regions Following this phase a 
corrective phase sets In which Is Inltlatel by the accumulation of acids produced by anoxia, 
by capillary active substances by an increase In thyroid secretion etc. instant pendulation 
of pressor crests with corrective phases of vascular dilatation are commonl> initiated by 
change in the atmospheric circulation in our latitude but. needless to state a multitude of 
intercurrent events (psychic pfijsfcal activXtj trauma etc) maj bring about similar though 
usuallj transient episodes of this character 
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ones, the attack would occur for no apparent reason. However, there was a 
great tendency for the attacks to occur shortly after meals and especially after 
breakfast. This would suggest that some of the digestive organs played a part 
in maintaining this hypothetical balance between the adrenals and some other 
organ. 

Unfortunately the thyroid gland was not removed at autopsy. Among the 
symptoms presented by the patient, there were many that could have been 
interpreted as due to hyperthyroidism, as well as hypersuprarenalism. How- 
ever, there was no stare, tremor, nor history of recent weight loss. Determina- 
tion of the basal metabolic rate was not attempted, because the patient could 
not be gotten into a condition anjdhing like “basal.” 

CONCLUSIONS 

1. A case of suprarenal medullary tumor (pheochromocytoma) has been 
presented with autopsy findings. 
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animals whieli were on %vator witK added sodium citratu, thoir urine reaction 
being alkaline, and the interrupted line presents the findings in tlie group of 
mice that had water with hydrocUoric acid and wliosc urine was constantly acid. 
In comparison with Graph 1, we have added here numbered arrows, pointing to 
the dates on wdneh the prolonged or shortened Straub sign was observed simul- 
taneously in both groups of animals. AU other details are the same as on 
Graph 1. 

We observe bore, that the animals kept on water with hydrochloric acid 
showed, practically throughout the forij'-sevoi days, a shortened duration of 
Straub sign. The vertical interrupted line drawn between 12 and 13 of April 
roughly divides all the observations in two parts. In the first part, where we 
see gradual, relatively slow changes in lemperature, tJie duration of Straub 



23 25 27 29 31 l 3 5 7 9 H 13 J3 »7 »9 Z> 13 23 2T 29 I 3 5 7 
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Graph 2. — 'rhe upper Wack line deslenatcs the positive Straub sign in animals on alkaline 
Clet and the Interrupted Ime presents the findings In the mice on an add diet. All other 
details are the same as on Graph 1. 

sign in both groups is longer than in the second part, and the mice with alkaline 
urine show a Straub sign considerably longer than that of the mice on hydro- 
chloric acid. In the second part, where the temperature changes show greater 
variations, the length of the maximal Straub sign varies little in the two groups 
and is noticeably shorter m comparison with the first part of the experiment. 

The vertical lines (which ail, from 1 to 7, fall on the polar front) 1, 2, 3, 6, 
and 7 point out dates on which the alkaline mice withstood the pressor episodes 
and did not sho\v any change in Straub sign, while the acid animals became 
less irritable and the duration of Straub sign in them was shortened. Vertical 
line 4 presents the date when there was a well-pronounced pressor episode and 
the acid animals retained their short duration of the Straub sign of the previous 
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bone. For conditions of extreme lordosis, the cloth section in back may be ex- 
tended up to the twelfth thoracic vertebra, and have incorporated in it firm 
duraluminum or steel stays. The stays should not, however, be bent to fit the 
curve of the lumbar spine but should touch the body at only the upper and lower 
edges of the belt, allowing the middle to span or bridge the lordosed spine. 

The left front section, Fig. 1, C (1), has the hooks attached to it. The right 
front section, Pig. 1, B (1), has attached to it the straps carrying the buckles. 
The height of the front from top to bottom varies somewhat according to the 
circumference. For patients 38 inches in circumference at the crest of the ilium, 



a height of 9 inches is usually most satisfactory; if the patient is exceptionallj' 
tall, a front height of 10 inches can be used to advantage; for patients of a 
circumference of 44 inches or more, a height of 10 to 12 inches is usually required. 
The left front section extends across the abdomen as a flap 6 inches long, padded 
between the two layers with strips of daisy cloth. This provides a soft base for 
the straps to lie on. The width of each half of the cloth section across the front 
is considerably less than in the usual supporter, being an average of 2% inches 
wide. The total width of the nonelastic front is about 5 to 7 inches, but this 
varies with the tightness of the belt. The front flap slips under the right side 
of the belt as it is tightened. 
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prolonged duration of the Straub sign in both gioups On all these dates the 
pressor episodes have passed and either the tempeiatuie was using oi harometiic 
piessure -s^as declining 

The third scries of c\peiimonls was on mice to which we have administeied 
a minimal lethil dose (5 mg pei 20 gm of weight) of moiphine sulphate The 
animals weie divided into thiec groups First gioup, controls, second, with 
sodium eitiate in water, and third, hydrochloiic acid in watei Daily, foi 
thirty two conseeutne days, to five mice of each gioup has been administered 
the mentioned dose of morphine sulphate The findings aie presented ih 
Graph 3 The uppei line piesents the total deaths of mice of all three groups 
by days The figuies on the left show the numbei of dead animals of the total 
number of fifteen The inteirupted horizonfai line at figure seven designates 
the aveiage dailj deaths, which has been seven The thiee lines beneath e\piess 
the daily deatli of mice fiom each gioup The black line represents the deaths 
in the contiol group, the double line, alkaline gioup, and the cross hatched 
line, the acid gioup The figures on tlie left show the numbei of mice that 
died The lower hues give meteorologic data (tempeiatuie and bnometric 
pressure) on the designated dates The vortical lines point to peaks, where 
the avciage death late of all three gioups has been above the number of average 
daily deaths (seven) 

The verticals 1, 2, 4, 7, 8, 9, 10, and 12 definitely connect the high death 
rate on coriespondmg dates with a piessoi episode Verticals 3 and 11 fall 
on the dajs with a sudden rise in tempcratuie and falling barometer just after 
the pressor episode Vertical lines 5 and 8 fall on slightly increased numbei 
of daily deaths, winch coincide with a very slight falling barometric pressuie, 
but here we had also a definitely falling temperature The lowest death lates, 
as can be seen on the giaph, coincide with moderate baiometiic piessuie and 
high temperatuies 

The lower lines, repieseiitmg dailj deaths in three groups of mice sepa 
rately, point out unquestionably the daily variations in each group and these 
variations must be connected with tlie daily variations in meteoiologic condi 
tions, not only foi vast clinical and experimental evidence (Pctcisen^), but 
also foi lack of auj other possible explaii ition We consider that the number 
of animals used daily from each group (five) is inadequate foi diawiug definite 
and detailed conclusions Additional experiments are to follow 

It IS of interest to mention heic obscivations carried out by ^Macht * He 
found that there is a vexy definite influence of baiometric changes and othei 
meteoiologic conditions on the potency of digitalis for cats He points out 
that the difference in the toxicity is due to changes in the physiologic functions 
of the cats (his experimental animals) and more particularly to changes pro 
duced in the respiration and circulation by the fall in the baiometei He con 
eludes that his observations on digitalis and some other drugs point to the 
fact that fluctuations in the barometric pressuie and other changes in atmos 
phene conditions ma> plaj an impoitant role in the action of various drugs 
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permitting the elastic side sections to extend farther forward on the abdomen 
where the elasticity is much more beneficial than if it were placed toward the 
hack. This increased elasticity permits expansion of the belt during inspiration. 
This aids rather than suppresses abdominal breathing, and prevents limiting 
respiration to the thorax, as is seen in obese states naturally or where a firm, 
inelastic belt is applied. The increased elasticity also aids in expiration, and 
overcomes the prolonged expiratory period seen in those patients with depressed 
diaphragms due to abdominal ptosis or emphysema. The diaphragm more 
readily assumes the expiratory position, and is ready to descend with the next 
inspiration. There is no decrease in the supportive effect during the inspiratory 
expansion. 

These belts have been made for us by the C. H. Hittenberger Co., 1103 Market St., 
San Francisco. We wish to o.xpress our appreciation to this firm for helpful criticism in 
the original designing of the belt, and for courtesy and care in fitting our patients. 
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The observations were conducted on 78 rabbits, divided into three groups, 
each group consisting of 26 animals. Each group was kept from fifteen to 
twenty days on the special diets. In the first group (mi.xed diet) the animals 
were fed oats, carrots, alfalfa, cabbage, and water (our standard normal diet) ; 
the second group was fed oats and Avater; the third, carrots exclusively. By 
means of Folia's method the reaction of urine of the animals Avas tested daily. 
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At the end of the first Aveek the urine of the rabbits of tlio first group Avas 
slightly alkaline or acid, although generally more alkaline; the urine of the 
second group (oat diet) showed stable and distinct acid reaction (up to 90) ; 
and that of the third (carrot diet) group Avas persistently alkaline. 

The experiments have been performed by injections of phenobarbital sodium 
into the marginal ear A’ein of a rabbit. Tlie injections Avere performed uni- 
formly, the duration of injection being about ten seconds. The dose of pheno- 
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if we draw vertical lines connecting the line representing the data of our 
findings with the lines of temperature and barometric pressure, we may establish 
a definite connection. These lines are numbered. 

At luies 1 and 2 we record a drop in duration of a maximal Straub sign 
and this is connected with beginning of a pressor episode (polar front), the tem- 
perature di’ops and barometric pressure rises. At No. 3 we see somewhat the 
reverse condition, the temperature going up with a deep fall in barometric pres- 
sure. But if we look at the meteorographs of a few previous days, then we ob- 
serve that the animals just went tlirough a considerable pressor episode, are 
fatigued, which makes them unable to recover properly (Petersen-). We ob- 



maxt° 
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Graph 1. — The upper broken line designates the positive Straub si^ in nine or ten 
mice obtained on the given date. On the left is shown time (in hours) of the duration of the 
Straub sign from the moment of morphine injection. The wide, uneven, black line expresses 
the official temperature (maximum, mean, and minimum) on given days. The lower curve 
is a barograph, showing the official barometric pressure for the days on which the experi- 
ments were performed. The figures below give dates on which experiments were done. 


served a somewhat similar reaction at 5; hut at 4, 6, 7, 8 and 9, the shortening 
of a time of maximal Straub sign coincides obviously with the pressor episodes. 

Graph 2 presents our findings in a second series of experiments, where we 
have used two groups of mice, using ten animals from each group daily for 
forty-seven consecutive days. In the first group, the animals were given water 
with 2 per cent of sodium citrate which raised the pH of their urine up to 8.0 
(normally, with our diet, it was around 6.0), and in the second group, the ani- 
mals received water Lvith per cent of hydrochloric acid which lowered the pH 
of their urine to 5.5. The upper black line of Graph 2 presents the findings in 
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deciduous teeth of the dogs, but niaiked changes occuiied m the enamel of the 
peimaueiit teeth The fluoiides ^\ele fed to the bitches duiing lactation, and 
it IS possible that had the feeding occuricd during pregnancy the deciduous 
enamel might have been aftected Since the ingestion of ceitaiii fluorides has 
such detiimcntdl tffeqt upon the enamel of permanent teeth, the question aiises 
■\vhethei the fluoiides iiiesent in \\atei miglit not affect othei tissues oi oigans 
01 metabolic piocesses of one kind oi another This problem is iecei\ing study 
m tliese laboi atones at the pieseiit time It has been found in the case of dogs 
that oial administration of 0 45 mg to 4 52 mg fluorine as sodium fluoiide per 
kilo of body -ueight caused no eftect on total calcium, aud soluble iiioiganie 
phosphorus, hemoglobin, oi coagulation tune of blood Radiogiaphs shoued 
no changes in the hones of dogs which lecened as much as 4 52 mg of fluoiiiie 
as sodium fluoride oially pei kilo of body weight 

E\peuments ha\c been made to deteimine the effects of oiganic fluorides 
on the enamel of the teeth in the hope that theie might be some iclation be 
tween stiuctuie of the compound and the capacitj of the oigamsm to split off 
tlie fluoime atom Rats weic employed as the evperimental animal and the 
following compounds were tested a fliioionaphthalene, p fluoiobenzoic acid, 
p, p' difluoiodiphenyl, and fluorobenzcnc Alpha fliioionaphthalene was fed at 
levels of 010 and 0 05 per cent of fluoime Para fluorobenzoic acid and p, 
p' difluorodiphenvl 'vore admuiisteied to the extent of 0 05 pei cent of fluoime 
whereas, fluoiobeiizenc was given at a level of 0 10 pei cent of flourme The 
animals receiving 010 pei cent of fluorine as a fluoronaplithalene died m twentv 
daja and showed no jbnoimalities of the teeth Tlie same compound fed at a 
level of 0 05 per cent of fluoime pioduced mottled enamel The animals on this 
latter level of a fluoionaplitlnlene did not repioduce, although they were more 
than a jeai old when the experiment was discontinued The p fluoiobenzoic 
acid, p, p' difluorodipheii}!, and fiuorobenzene did not pioducc mottled teeth 
at the levels used None of the animals on the organic fluoiides showed any 
significant variation m hemoglobin content of the blood 

Expel iments were made on the lemoval of the fluorine from water In 
order to study this pioblem of icmoval on a laige scale, an experimental plant 
was attached to the mams m one of the schools m the citj of Ankeny This 
v\ater tieatment machine was designed bj Professor "W E Galligan of the Civil 
Engiueeiing Department and used bj him foi watei puiificatiou boftening, 
and clarification The plant consists of three mixing tanlvs, a settling basin, 
and filters Sand and gravel, such as aic ordinarily used m the filtering of 
watei supplies, vveie employed for the filtei beds Analyses of fluorine were 
made by the Boruff and Abbott® modification of the Willaid and Winter 
method Shoitly aftei the discovery of fluoime m the water at Ankeny, expen 
ments were begmi by two of the authois (Gieenwood and Nelson) to icmove 
fluorine by the addition of aluminum salts, because of the great insolubility of 
aluminum ftuoiide This woik was in piogiess only a shoit time when Boiuff^® 
announced that fluoime may be removed fiom watei bj ticatmcnt with alum 
(aluminum sulphate) In the expeiiments to be desciibed, aluminum sul- 
phate has been used to can> down the fluorine fiom the water 
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if we draw vertical lines connecting tlie line representing the data of our 
findings with the lines of temperature and barometric pressure, we may establish 
a definite connection. These lines are numbered. 

At lines 1 and 2 we record a drop in duration of a maximal Straub sign 
and this is connected with beginning of a pressor episode (polar front), the tem- 
perature drops and barometric pressure rises. At No. 3 we see somewhat the 
reverse condition, the temperature going up with a deep fall in barometric pres- 
sure. But if we look at the meteorographs of a few previous days, then we ob- 
serve that the animals just went through a considerable pressor episode, are 
fatigued, which makes them unable to recover properly (Petersen^). We ob- 



max t° 
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Graph 1. — The upper broken line designates the positive Straub sign in nine or ten 
mice obtained on the given date. On the left is shown time (in hours) of the duration of the 
Straub sign from the moment of morphine injection. The wide, uneven, black line expresses 
the official temperature (maximum, mean, and minimum) on given days. The lower curve 
is a barograph, showing the official barometric pressure for the days on which the experi- 
ments were performed. The figures below give dates on which experiments were done. 


served a somewhat similar reaction at 5; but at 4, 6, 7, 8 and 9, the shortening 
of a time of maximal Straub sign coincides obviously with the pressor episodes. 

Graph 2 presents our findings in a second series of experiments, where we 
have used two groups of mice, using ten animals from each group daily for 
forty-seven consecutive days. In the first group, the animals were given water 
with 2 per cent of sodium citrate which raised the pH of their urine up to 8.0 
(normally, with our diet, it was around 6.0), and in the second group, the ani- 
mals received water with %o per cent of hydrochloric acid which lowered the pH 
of their urine to 5.5. The upper black line of Graph 2 presents the findings in 
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showed very slight mottling, wbeieas, the females, on these levels during lac 
tation, shoued somewhat moie e\tensi\e mottling All of the alum fed rats 
grew normally, and thej all lepioduced Second generation animals on the 
alum diets aic now on expeiimcnt Although AUFg did not pioduce mottled 
enamel, CaSi Fq and CuF, 'were positi\c iii then effect The expciiments shou 
that alum admmistiation is effeetne in maikodly reducing the effect of fluoiine, 
and, no doubt, with larger quantities of aluminum salts, the effect of fluorine 
upon the teeth can be p^c^ented entirelj 


SUMMARY 

1 Oial administiation of 0 45 mg to 4 52 mg of fluoiine as sodium 
fluoiide pel kilo of bodj ueight caused no effect on total calcium, acid soluble 
inorganic phosphorus, hemoglobin, oi coagulation time of blood of the dog 

2 Fadiogiaplis indicate that theie aie no changes in the bones of dogs 
which recened 4 52 mg of flnoiinc as sodium flnoiide orallj pei kilo of body 

eight 

3 Alpha fluoionaphtlnlcne pioduccd mottled enamel, whereas, the inges 
tion of p, p^ difluorodiphein I, p fluoioben^oic acid, and fluorobenzenc had no 
effect on the teeth 

4 Fluoiine in Mater has been lowered bj treatment to 15 to 2 parts per 
million fiom an oiigmal concentration of 8 0 parts per million 

5 Acidity of the water is a factoi m the removal of the fluoiine by alumi 
num sulphate This is m part due to the iiatuie of the flock produced undei 
different hydrogen ion concentiations 

6 Calcium silicofluonde and cupric fluoride caused mottled enamel, 
whereas, ingestion of ALFa did not produce this effect 

7 The ingestion of aluminum sulphate, simultaneously along with fluo 
iides, plC^ents, oi at least maiUodlj icduces, the effect of fluorine on the teeth 
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CONCLUSIONS 


1. The duration of the Straub sign in mice is definitely connected with 
pressor episodes (polar fronts). 

2. The mice on allialine water give a Stranb sign of greater duration in 
comparison with the animals on acid water. 

3. The more changes in meteorologic conditions are pronounced, the greater 
is the duration of Straub sign in both groups of mice, on alkaline or acid diet. 

4. The minimal lethal dose of morphine obviously increases the total death 
rate of all three groups of mice (on ordinaiy, on alkaline and on acid diet) 
on the days of pressor episodes. 

5. Ordinary, alkaline or acid w’ater in mice diets definitely changes their 
reaction toward injected minimal lethal dose of morphine sulphate. 


I wish to express 013 - sincere gratitude to Dr. Bernard Bantus for his man 3 ' valuable 
suggestions. 
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INFLUENCE OF DIET UPON THE ACTION OF 
PHENOBARBITAL SODIUJP 


A. J. Nedzel, 3f.D., Chicago, III. 


P REVIOUSLY we have reported (NedzeP* ”) our observations on reaction 
of rabbits to cocaine and ethylhydrocupreiue hydrochloric injections, the 
animals being on carrots, mixed, and oats and water diets. It tvas found that 
the rabbits on carrot or mixed diet reacted to the injection of cocaine more or 
less similarly; though the animals on carrot diet reacted more vigorously. The 
animals on oats and water diet were definitely more sensitive to cocaine poison- 
ing, namely, the toxic effects ivere greater and recovery was considerablj' delayed. 

In experiments with ethylhydrocupreine injections animals on an oat diet 
reacted similarly, as in cocaine poisoning experiments; they appeared to be 
more sensitive to the ethj'lhj-droeupreine than the animals on a mixed diet. 
But here, contraiy to experiments on cocaine poisoning, the rabbits on carrot 
diet reacted less severely than the animals on mixed diet. 

In continuation of studies described, we have undertaken another series 
of experiments, presented here, replacing cocaine and ethylhydrocupreine hydro- 
chloric with phenobarbital sodium. 

•From the Department of Pathology and Bacterioloffj' and the Department o£ Phar- 
macology’, University of Illinois, College of iledicine. 

Received for publication, December 29. X936. 
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IIATEIIIAL AND METHODS 

Fifty subjects over fiftj'-five 3 *ears of age ancl free from acute infectious, 
diabetes mellitus, and glomerular (hemorrhagic) nephritis, -were selected from 
the -wards of the hospital. Because of the age group investigated, the patients 
u'ere admitted to the institution for a variety of conditions, particularlj’, heart 
disease, osteoartliritis, hypertension, and arteriosclerosis. These subjects had 
all boon on the same u’ard diet for at least a week. The fifty subjects were 
divided into two equal groups. One group was investigated by the standard 
method and the other group hy the Exton-llose procedure. The blood sugar 
was determined by the method of Folin and 'Wu'^ and the urine sugar by 
Benedict's method.® 

RESULTS 

A sumiuaiy of the results of the fifty cases studied is given in the proto- 
col; the individual blood sugar curves have been omitted in order to con- 
serve space. 

The results with the standard test indicate that in the aged the fasting 
blood sugar is normal, the highest being 113.4 mg. per cent; the peak of the 
curve is generally delayed varying from one to two hours; the duration of 
the curve is prolonged, in most instances exceeding two hours. Sixteen cases 
with high prolonged curves, five with prolonged and four with normal blood 
sugar curves were observed. Urine volumes were small aud in many in- 
stances, none could be voided throughout the length of the test. In the 
second series studied with the one-hour two-dose dextrose tolerance test, the 
fasting blood sugar levels are comparable to those of the first group. An 
analysis of these data according to the criteria postulated by Exton and Rose 
revealed twenty-one diabetic and four uonnal types of sugar curves. 

COMMENT 

Carbohydrate metabolism as measured bj'- blood sugar curves is definitely 
impaired in old age. Marshall^ found dextrose tolerance to be diminished 
more frequently in the old age group with disease than in tlm normal old age 
group. In the present series no difference could be found in the blood sugar 
curves in subjects with heart disease, carcinoma, and arthritis that could not 
be adduced to old age alone. The blood sugar curves obtained are comparable 
to those of the twenty-eight healthy subjects of Marshall's series. 


Table I 

SuiiMABY or Twekty-Fivb Blood Sugar Curves op Old People by 
THE Standard Method 


i 

BLOOD SUG.\R XN MG. PER 100 C.C. 

1 


1 AFTER GLUCOSE 


FASTING ' 


ONE HOUR 



HOUR 

TWO HOURS 

Lowest 

73.2 

118.0 

129.2 

69.1 

Highest 

113.4 

192.0 

227.3 

21L3 

Average 

88.4 

146.2 

167.5 

146.6 
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severity of the mottling is related to the amounts of each water consumed. 
Fig. 1 shows typical mottlmg of the teeth of a child from this region. Fig. 2 
illustrates a section of a mottled human tooth. 

Eats fed certain fluorides, such as NaF or fluoride water, in all eases de- • 
veloped mottled enamel very similar to that observed in man. Experiments 



Fig. 1. — Showing tlie mottled condition of the permanent teeth of a child. 



Fig. 2. — Showing section of human mottled tooth. 


were made on dogs also, in order to ascertain whether fluorides or fluoride 
water would produce like results and whether or not the deciduous teeth would 
be affected. The dog differs from the rat in that it has both deciduous and 
permanent teeth ; whereas, the rat has one set of teeth which, because of a per- 
sistent pulp, continue to grow during the life of the animal. The results of 
these experiments demonstrated that no changes occurred in the enamel of the 
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A STUDY OF maiUNITY TO STAPHYLOCOCCUS TOXIN 
IN THE ALBINO HAT* 


R H Riqdon, M D , Nashville, Tenn 


B ryce and Bumet^ hate shown that a fair pioportion of the domestic rats, 
mixed black and black and white strains, show staphylococcal antitoxin 
m their seium They conclude from their study that the natural antitoxic 
immunity of lats is acquired as the lesult of antigenic stimuli from the en 
nronment and is not au luboin charaeteiistic In support of this idea, Bryce 
and Burnet state that rats possessing natural antitoxin lespond to a single 
injection of toxin with a sharp secondary type response while those lacking 
antitoxin show no antitoxic lesponse withiu ten days Purthei, with le 
peated injections of toxin, non immune rats develop antitoxin and very young 
rats born of natural immune mothers possess antitoxin winch later disappears 
This report deals with the active production of staphylococcus immunity, 
its rate of deA elopment and duration, and a study of passive immunity ni the 
young albmo rat 

AIETHODS AND IktATERIALS 


The animals used were albino rats of the Wistar strain Adults weie at 
least 75 days old and weiglied 160 275 grams The young lats were approxi 
mately 30 days old when tested foi the presence of immunity 

The toxmt was prepared by the method of Parker, Hopkins and Gunther^ 
with a few unessential modifications 



Recci\ed (or publication Januari 7 1937 


I>urbam 


IThia toxin was prepared b> Dr 1 
University School of Medicine 


L Joyner In the Department ot Bacteriology 
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The data in Table I show that the fluorine content of Ankeny city water has 
been lowered to an appreciable extent. While addition of HCl to the alkaline 
Ankeny city water improved somewhat the removal of fluorine in small scale 
laboratory experiments, such improvement was not so marked in the use of the 
continuous treatment plant at Ankeny. The addition of small amounts of 

Table I 


The Eppect op Addition of Alvh on Fldobine Content of Water* 


EXPERIMENT 

APPEARANCE OP 
EFFLUENT 

CX- CONC. lid 
ADDED PER QAL, 
WATER 

FLUORINE IN EFFLUENT 

AS 

RECEIVED 

AFTER 

STANDING 

1 

SUgktly cloudy 


2.73 



2 

Clear 


2.26 


3 

Clear 





4 

Very cloudy 


3.68 

1.88 

5 

Very cloudy 





•The dosage ot Ah(S04)3.18 H:0 was constant at 20 grains per gallon. The water under 
treatment contained 8 parts per million of fluorine. 


HCl in the continuous treatment caused tlie flock to settle more rapidly and 
completely, so that the water from the filter was reasonably clear and, upon 
standing, gave little sediment. Such was not the case, however, when HCl was 
omitted, for the floek settled less rapidly and not as completely, resulting in an 
effluent which was quite cloudy, and avMcIi, upon standing, gave much sedi- 
ment. The cloudy effluents, as received, gave higher values for fluorine than 
did the clearer ones, hut if allowed to stand and then analyzed, sediment free, 
the originally cloudy effluents gave values lower than the originally clear ef- 
fluents. We are making more detailed studies of the factors which might influ- 
ence removal, with the hope of establishing the optimum combination of con- 
ditions for practical and more nearly complete removal of fluorine. Labora- 
tory experiments show that alum treatment of solutions of fluorides lowers the 
fluorine concentration to as much as one part of fluorine per million of solution. 
When the conditions are known it should, therefore, be possible to remove 
fluorine from large quantities of water, to a veiy low level. 

Previous work from this laboratorj" by Keil and Nelson” on aluminum in 
nutrition, indicates that animals can tolerate considerable quantities of alumi- 
num salts. The toxicity of aluminum salts depends on the nature of the salt. 
Whereas, NaP or CaP., when fed to rats, causes mottled enamel, it was ob- 
served that the administration of 0.10 per cent of fluorine as ALPo, aluminum 
fluoride, had no effect upon the teeth. The animals looked well and reproduc- 
tion was very good on this level of aluminum fluoride intake. It, therefore, 
seemed possible that, if aluminum sulphate were fed to animals receiving fluo- 
rine water, mottled enamel would not develop, and no serious disturbance of 
metabolism should result. Animals receiving 0.025 per cent of NaP all showed 
severely mottled teeth. The animals which received 0.025 per cent of NaP 
plus 0.132 per cent of AL(S04)3.18 HoO showed some mottling. The male 
animals receiving 0.025 per cent of NaP plus 0.396 per cent of alum had nor- 
mal teeth, whereas, the female rats on these levels showed normal teeth until 
after birth of young, when the mothers exhibited slight mottling. Male ani- 
mals receiving 0.05 per cent of NaP plim 0.792 per cent of Al^ (804)3.18 H^O 
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that survived the letlial dose of toxin at frequent intervals during and after 
the period of immunization. The results of this experiment are given in 
Chart 1. 

DURATION OP THE lilMUNITY TO STAPHYLOCOCCUS TOXIN DEVELOPED 
BY THE ADULT BAT 

The duration of tlie immunity to staphylococcus toxin was determined 
by immunizing a group of 9 rats with the toxin and giving them the lethal 
dose ninety-nine daj s later. All the rats survived. Another group of 5 rats 
immunized the same as the abo\e was given tlie letlial dose of toxin one liun- 
dred tliirty-nine days after completing the immunization One rat died The 
control group of 32 rats was given the lethal dose of toxin and 31 died. 

PASSH^ niilUNITY TO STAPHYLOCOCCUS TOXIN IN THE RAT 

Female adult rats were given small injections of staphylococcus toxin 
before, during, and after gestation Their young were given the lethal dose 
of toxiu at approximately thirty da>s of age to determine whether or not 
they were completely protected at this time In certain cases the mothei“s 
were given the lethal dose of toxin shortly after tlieir young were weaned 
to determine wliether or not they weie completely immune. 

Experiment I . — A group of 3 adult females ^as given 8 injections of staphylococcus 
toxin, for immunization before they were bred. 

Table I gnes tho number of rats born in each of these Utters, the average ^>elgllt 
and age and the number ^surviving the lethal dose of toxin. 

Experiment //.—Four adult females i\crc given injections of toxin at the f,ame time as 
those in Expenmeat I. An additional injection of 05 cc. of toxin vvus also given to these 
rats two to fourteen days before their litters were cast. Table II shous tho result of the lethal 
dose of toxm on the joung rats in this group. 

Table I 

This table gives the number of rats m each litter, their age and average weight when 
the lethal dose of toxin was given, the effects of this dose of toxin, and the length of timo 
between, immunization and tlie time the young weie bora. The niotlicrs wore given 8 injections 
of toxin before they were bred. In the control group of 28 rat'«, thirty to forty dajs of age 
with an average weight of 73 gm, 24 succumbed following the lethal dose of toxin 


NUMBER 

OP 

MOTHER 

DAYS IROM 
IMMUNIZATION 
UNTIL LITTER 

NUMBER 

IN 

AGE IN 
DAYS 

AVERAGE 

WEIQIIT 

IN GM 

RESULTS 

CAST 

JAilER 


SURVIVED 

DIED 

6 

120 

6 

28 

61 

1 

5 

7 

117 

G 

28 

63 

1 

5 

8 

120 


28 

55 

0 

4 

9 

159 

' 3 

28 

53 

0 

3 

10 

99 

0 

27 

64 

1 

5 

6 

152 

G 

25 

37 

0 

i ^ 

7 

155 

0 

27 

51 

0 

6 

10 

152 

6 

28 

52 

0 

1 6 


Three more adult females were given 8 injections of toxin before they Were bred. A 
small injection of toxm was also given two to fourteen days before they cast their Litters. 
There were 19 rats in the three litters. Two survived the lethal dose of toxin. In the control 
group of 13 rats, thirty days of age and averaging 50 gm, 13 died after recening the lethal 
dose of toxin. 




DEXTROSE TOLERANCE IN THE AGED"' 


Moses D. Deben, M.D., New York, N. Y. 

L ittle attention has been paid to the dextrose tolerance in the aged. 

i Spence^ was one of the first to show that dextrose tolerance diminishes 
with advancing years. Blood sugar curves of five men over sixtj^ jmars of 
age showed a markedly impaired dextrose tolerance with an average fasting 
blood sugar of 135 mg. per cent. Hale-White and Payne" found in fourteen 
old people that at the age of seventy the avei-age peak of the blood sugar 
curve was 220 mg. per cent and at eighty 240 mg. per cent. Punschel,® on 
the other hand, found the average fasting blood sugar in elderly people to be 
within normal limits. jMarshalP studied fiftj' subjects and found that in old 
people the blood sugar curves fell arbitrarily into five groups: (a) the nor- 
mal adult, (b) the storage defect, (c) the lag, (d) the fiat, and (e) the typical 
diabetic. The storage type was found to oeerir most frequently. 

EXPERIMENTAL 

Two tests for dextrose tolerance have been employed in the present 
study. The first, designated as the standard test, is the one in general use 
and consequently has the most data available for comparative study. In this 
procedure 100 gm. of dextrose are given by mouth after an overnight fast. 
Blood and urine specimens are collected prior to, and thirty minutes, one houi’, 
and two hours after, the ingestion of the sugar. The blood sugar curves ob- 
tained by this method were analyzed according to the classification proposed 
by Mosenthal.® 

The second test of dextrose tolerance used was the one-hour two-dose 
method advanced by Exton and Rose.® This procedure is based chiefly on 
the fact that normal human beings react to repeated doses of dextrose with 
either liypoglycemia or ndth little or no change in glycemia, whereas dia- 
betics react with a definite hyperglycemia. One hundred grams of dextrose 
are divided into two equal parts. Following an overnight fast, blood and 
urine specimens are obtained. The first dose of dextrose is then given and 
thirty minutes later a second sample of blood is obtained. The second dose 
of dextrose is then given and thirty minutes after this blood and urine 
samples are again obtained. According to Exton and Rose, diminished dex- 
trose tolerance is assumed if the blood sugar in sixty minutes exceeds that of 
the thirtj’-miuute specimen by more than 10 mg. per 100 c.c. of blood. The 
fasting blood sugar and the degree of glyco.suria are indicative of diabetes 
with this as in other tests. 

•From the Bepartmcnt of Medicine, New Yoik Post-Graduate Medical School and Hospital. 
Received for publication, January 2, 1237 
Aided bj a grant from the Harriet Weil Fund. 
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complete iiumuuitj to foui letlial doses of toxin by the twenty fourth day 
after the first injection Immumtj appaiently begins to deelme on the thirty 
first day aftei the fii’St injection of toxin as shown in Chait 1 

The duration of complete immunity to the lethal dose ot toxin is shown 
by the suivnal ot lats on the ninety muth daj following the period of im 
munization On the one hundied tlnrt> ninth day following the course of 
immunization some of the lats succumb to the lethal dose of toxin The num 
her of rats is small, houevei, the data aie mteiestiiig m that they aie ludic 
ative of the appioximate duration of immunitj in the adult rat 

Passne immunity is demonstiated by the fact that eveiy lat born flora 
immune motliera in Expeiiments 6 and 7 survived the lethal dose of toxin The 
mothei m Experiment 6 leceived a single injection of toxin on appioximately 
the fifteenth daj of gestation and foui injections of toxin during lactation 
The motheis in Expeiiment 7 received onl\ 4 injections of toxin during the 
period of gestation All the motheis m Expeiiments 6 and 7 suiMved the 
lethal dose of toxin From tliese two expeiiments it would seem that the 
antibodies pass through the placenta, colostium and milk Needham® states 
that the rat has a hemochorial type of placenta ICuttnei and Ratuei^ state 
that antibodies do not pass thiough the colostrum in animals with this type 
of placenta In view of this fact it would seem that some lats lespond to a 
single injection of toxm, gnen during the period of gestation, sufficiently to 
cause then young to be completely protected against the lethal dose of toxin 
at thiity days of age Experiment 4 shows that a majority of lats however 
do not develop a sufficient degiee of immunity, fiom a single injection of 
toxin, to protect themselves or then young fioin the lethal dose of toxm 

Experiment 5 suppoits the obsei\atious of otheis that antibodies do not 
pass thiough the colostrum lu animals with a hemochoiial type of placenta 
The two motheis in this experiment siuvived and each of the 16 young lats 
died following the injection of the lethal dose of toxin 

It seems that lats immunized to staphylococcus toxin and given a small 
injection of toxin duiing the latter half of gestation have a higher per 
ceutage of immune animals in then littei than the lats given the same number of 
injections of toxm and fail to leceive an additional injection duiing gesta 
tion This IS shown m Experiments 1 and 2 

Prom this study on passive immunity m the rat it appeals that the anti- 
bodies leach the young by passing through the placenta One injection of 
toxm during the period of gestation is usuallj insufficient to produce com 
plete immunity in the joung and is also insufficient to piotect the motliei 
against the lethal dose of toxin The greatest degree of piotection foi the 
joung IS obtained bj giving several injections of toxm duiing the peiiod of 
gestation 

The stiength of the toxin used foi immunizing the lat is important in 
studying the speed of development and the degiee of immumtj at different 
intervals If the toxin is weak the degiee of piotection is less than that 
found in animals given the same amount of a potent toxm after the same in 
terval of time 
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Table II 

SuMiiAEV OP Twenty-Five Blood Sdgar Curves of Old People by 
THE Exton-Kose Method 




BLOOD SCGAK IN 

JIG. PER 100 C.C. 



I AFTER GLUCOSE 


FASTIKG 

OKE-HALF 





HOUR 



Lowest 



105.6 


Highest 



223.7 


Average 



173.3 



It need not be assumed that because a large number of the blood sugai’ 
curves iu the aged showed a diminished dextrose tolerance, diabetes or a tend- 
ency to diabetes is present. MosenthaP has shown that there are many 
so-called normal persons who have blood sugar curves that indicate impaired 
dextrose tolerance. The work of Nissen and Spencer® is of interest in this 
regard. They studied the dextrose tolerance in 222 cases of arthritis. Fifty- 
seveu per cent showed diminished tolerance and 43 per cent were normal, 
ilost of the subjects under thirty years of age fell in the normal group while 
most of the older age group showed impaired dextrose tolerance. Serial tests 
in a group of thirty-three subjects covering periods from one to nine years 
showed that even a markedly diminished sugar tolerance does not per se 
indicate a future diabetic. They also found that the diminished sugar toler- 
ance of the arthritic does not always return to normal at the cessation of 
aetitdty. 

The factors responsible for the diminished dextrose tolerance in the aged 
are not clear. The answer must be sought for in the functional disturbances 
of various organs and processes in the body. More detailed knowledge about 
senescence is needed. 

The normal youth, when given an excess of glucose, usually responds 
with a diuresis. None of the elderly subjects showed a diuretic response fol- 
lowing the ingestion of dextrose; iu many instances there was even difficulty 
in obtaining specimens of urine. This confirms the observation made by 
Bruger and Mirsky^® that diuresis following glucose ingestion occurred more 
frequently and was more marked in subjects with normal dextrose tolerance 
than in those exhibiting a diminished tolerance for sugar. 

CONCLUSIONS 

1. Dextrose tolerance tests wei’e carried out in 50 subjects over fifty-five 
years of age. The results indicate that dextrose tolerance in the aged is im- 
paired although the fasting blood sugar is usually normal. 

2. The results obtained with the standard test using 100 gm. of dextrose 
are comparable to those carried out by the procedure of Exton and Rose. 

3. Evidence is added to the fact that while every ease of diabetes mellitus 
exhibits a diminished dextrose tolerance, every ease showing diminished 
tolerance to sugar is not one of diabetes. 










GUANIDINC LIKE SUBSTANCES IN BLOOD’ 


I COLOIUMtTRIC EsriMlTION V\D JsORMAL VaIILS 


Jeroml E Andls PhD AID MoRrv\io"v AV Y\., avd 
Victor C AIilr'? PhD D Ollv^i^wd Ohio 


ALTHOUGH a nunibei of methods loi the deteiimnatiou of •juaiiidme like 
** substances in blood liad pieMousl\ been desciibed, tlie fiist piocedure iii 
au} sense satisfactQi\ ins that outlined bv Afajoi and AUebei' m 1927 This 
method consists biiefl} ot the following steps The guanidine like substances 
lu blood aie eAtiaeted fiom the Polin A\ u filti ite h\ means of blood cbaicoal 
(in a basic solution), and the guaiiidines leleistd tiom the cbaicoal bj tieat 
meat with cold acid alcohol This extiact is compaied coloiimetiicallj with 
suitable guaiiidiue staiidaids usni{> a moditieatioii ot liegs'- coloi leagent to 
develop the eoloi Since cieatnie gi\es an appieciable coloi with the reagent, 
a separate creatine deteimination is made on the final extiact, and a coitee 
tiou subtracted fiom the fiual result 

About tluee jeais iatei, Pfiftnei aud APeis^ descubed a modification of 
this piocedure The most importaut change iiitioduced nas the elimination 
of the creatine collection, h\ autoela'ing the final ei-tiact uith HCl (theieb^ 
coineitmg the cicatine into tieatuune) Since oui noik nas completed Zap 
pacosta* has descubed anotUei method nhich is similai to tint of Alajoi and 
AVebei, eveept foi the final coloi deieJopuient As a coloi leagent he uses 
alpha naphthol and sodium hjpochloiite (instead of the feiiicjanide iiitropius 
side miituie), the leaction being specific foi the metbjl deinatnes of guanidine 
Samideis^ ni 1932, descubed an entuclj diffeient method nhich appeals to 
actuallj sepaiate guanidine and its simple dematnes fiom othei compounds gn 
ing the same coloi leactioii Howe^ei, tins method is of little niteiest in the 
stud} of noiinal oi pathologic blood, as it cannot detect (nith any accuiacy) 
guanidine compounds belou 2 mg pei 100 c c (a coneentiation laiel} leached 
even iii pathologic blood) 

E\PEBninNTAD 

At the time this woik nas staited, the oiilj satisfactoi*} methods available 
weie those of Majoi aud AVebei and of Pfilfnei aud Aljeis Pielimiiidiv 
eApeiimentation soon indicated that the lattei pioceduie was more satisfae 
toij, due to the ehmiiiation of the cieatme collection Honevei, &e\eral 
seiious objections neie found to this method, the moie impoitant being as 
follows (1) the length of time leqmied, iieaih twentj foui bouis, (2) the 
low lecoieij of added guanidine compounds, about 75 pei cent, (3) lack of 
accuiTC} m eoloiimetei leadings, and (4) the necessitj of pieiiaiing the coloi 

•l-roni the Pepartment of Blochcmlsto School of "Vledicine Western Besene Universitj 

Received for publication February 3 1<»37 

The data presented in this and the followine papers were taken from the di^'sertation 
submitted bj Jerome E Vndes to the Gradu»tc School of Western Reserve Universitj June 
193- m pajtial fulfilment of the lequiremcht for the di-ffree of Doctor of RblJosophj 

\ prellminirj leport of the work prcsentel in ‘his ani the followinff papers was given 
before the Vmerican Socictj of Biological Chemists Philadelphia. Vpril 193*’ J Biol Cheni 
07 proc cix 1932 
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The organism was a hemolytic Staphylococcus aureus obtained from an 
autopsy on a patient whose elinieal history was that of agranulocytic angina. 
The diagnosis was confirmed at the autopsy. 

Immunity was produced by intraperitoiieal injections of staphylococcus 
toicin. The presence of immunity in each instance was determined by intra- 
peritoneal injection of a lethal dose of staphylococcus toxin. The survival of 
an animal following a lethal dose of toxin appears to be a satisfactory cri- 
terion for the determination of complete protection. In subsequent work, 
however, it would be of interest to determine the degree of resistance in terms 
of staphylococcus antitoxin units 


PRODUCTION OP IMMUNITY TO STAPHYLOCOCCUS TOXIN IN THE ADULT RAT 

A total of 25 adult rats were given small injections of staphylococcus toxin 
for immunization. A lethal dose of toxin was given on the eighth day follow- 


Number tested 5 ID 


55 5 10 55 5555 10 



Chart 1 — This ^raph shows the percentage of adult rats surviving the lethal dose of 
staphylococcus to\m (10 cc.) at intervals during and after immunization It also shows the 
percentage of rats surviving 15 cc, 2 5 c.c, 3 5 cc, and I cc. of staphylococcus toxin at 
the different inter\als during the experiment All injections of toxin were given mtraper- 
Itoneally. 


ing the period of immunization. One rat died. A control group of 15 rats 
was given the lethal dose of toxin and 13 died 

A second group of 25 adult rats was immunized in the same manner. No 
deaths occurred following the injection of the lethal dose of toxin. There 
were 27 adult rats in the non-immuiiized group. After receiving the lethal 
dose of toxin 26 of these rats died within five hours. 


DEVELOPMENT OP IMMUNITY TO STAPHYLOCOCCUS TOXIN IN THE ADULT RAT 

The speed of the development of immunity to staphylococcus toxin was 
determined by immunizing 95 adult rats and determining the number of rats 
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used must be large, or the final volume of the extracted mateizal must be quite 
small As a rule not o\er 50 c c of blood filtiate aie available, and the guani 
dine compounds fiom this quantity of :^ltrate, contained m 4 cc of solution 
(the smallest Aolume that can be einploted with an oidinaiy coloiimetei), 
gne "vcij little coJoi with the nitropiusside reagent in fact, the coloi of the 
1 ce of color leagent added is much greatei than that developed by the 
auanidine By fitting a coloinneter with micro cups and plungeis, it was 
found that deteiminations could be easilj earned out uith 2 c e of mateiial 
This depaituie gieatly increases tJie accuiaey of the eoloi corapaiisoiis with 
bloods liaMiig a low guamduie content It was also found that as small an 
amount as 012 gm of ehaicoal foi the exti action of guanidine bases ga\e 
better lecoAery than larger amounts Smallei amounts of charcoal were not 
used due to the difficulty in measarwg 

Using the ferncyanide method it was found that guamdme develops 
about 90 per cent as much color as methyl guamdme This agrees with Major 
and Weberns findings,® but not with Pfiffuei and It was also found 

that creatine gives about one eighth as much color with the coioi leagent as 
methyl guanidine, and that the color given by cieatiimie (within umc mm 
utes) is negligible This is m acooid with both the findings of Major and 
Weber and Pfiffiner and Myei*s 


lABLC l 

The CovvERsiov or Creatimve Into Guiniwnes 3i the Guanioise Method iob Blood 


diEATINZSe APVED PER IQO 0 C 

or BLOOD 

aETEFAnVED AS iXETHTL 
00\NlDmE TER 100 CC 

ilETH^ L OUANlDINE Ptli HO 

OP CrEATlNXVE 

mg 

Big 


30 

0 39 

0 0133 

5 

007 

OOli 

so 

0 41 

0 0137 

iO 

0 31 

0 0155 

^0 

0 46 

0M52 

Vxerage 

■ 

QOU 


Table JI 

The Covversion or Cre vtine Iaxo Goin/wves b\ tub Guimblne Method for Blood 


CREATINE ADDED PER 160 C C 

OP BLOOD 

DETERMINED AS ilETSYL | 
QUANlDINB PER 100 C C , 

ifETIlYL OUAN1D2NE PER iiO 

OF CRE.1TXAE 


«»& ! 

mg 

20 

; 0 20 j 

! 0 010 


1 021 1 

I 0 0305 


i 0 31 i 

i 0 0103 

10 

0 09 : 

[ 0 005 

20 

0 31 

I 0 0105 


0 30 1 

0 010 


017 

0 OOS5 

10 

0 00 

0 009 

Ixerige 


1 0 01 


METHOD 

Eight cubic centimeters of oxalated blood aie pipetted into a 100 cc cen 
trifuge tube, and the pioteins precipitated bj the FolmWu proccdinc, with 
the exception that the sulphuric acid is added before the sodium tungstate 
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Experiment III . — Two female rats were given four small injections of toxin before 
they were bred and four injections during the period of gestation. There were 8 rats in the 
two litters and only 1 survived the lethal dose of toxin. 

Experiment IV . — Two female rats were given one small injection of staphylococcus toxin 
on the fifth and eleventh day respectively before their litters were cast. The young rats 
did not .surrive the lethal dose of toxin. The two mothers also succumbed to the lethal dose 
of toxin. 

Experiment V . — Two females w’ere given three small injections of toxin during the 
period of lactation. A total of 16 rats were born in the two litters. All died following the 
lethal do.se of to.xin. The adult females survived the lethal dose of toxin. 

Experiment VI . — One female rat was given a single injection of toxin before casting 
her litter and four injections during the period of lactation. 

The four rats in this litter averaged 63 gm. on the twenty-eighth day. At this time 
they were given the lethal dose of toxin and all survived. The adult rat was given the lethal 
dose of toxin at this time and she survived. The control group of 50 young rats averaging 
57 gm. was given this lethal dose of toxin and 47 died. 

Experiment VII . — Four females were given four injections of toxin at intervals during 
the period of gestation. The results obtained from the injection of toxin in both the young 
and their mothers are given in Table III. 


Table II 

This table gives the number of rats in each litter, their age and average weight when 
the lethal dose of to.xin was given, and also the effects of this dose of toxin. The females 
were given 8 injections of toxin before they were bred and one small injection of toxin two 
to fourteen days before the litters were cast. In the control group of 28 rats, thirty to forty 
days of ago with an average weight of 73 gm., 24 succumbed following the lethal dose of toxin. 


NUMBER OP ! 

MOTHER 

NUilBER IN ! 
UTTER 

AGE IN ‘ 

DAYS 

AVERAGE 1 

weight 

IN GM, 

RESULTS 

SURVIVED 

DIED 

1 

6 


63 

5 

1 

2 

0 


70 

5 

0 

3 

6 


59 

0 

6 

4 



61 

5 

1 


Table III 

This table gives the number of rats in each litter, their age and average weight when 
the lethal dose of toxin was given, and also the results of this dose of toxin. The mothers 
were given 4 injections of toxin during the period of gestation and the lethal dose of toxin 
after the young were weaned. In the control group of 50 rats, twenty-eight to thirty-two days 
of age with an average weight of 57 gm., 47 succumbed following the lethal dose of toxin. 


NUMBER OP 

NUMBER IN 

AGE IN 

AVERAGE 

WEIGHT 

IN GM. 

RESULTS 

i MOTHERS GIVEN 
; THE LETHAL 

MOTHER 

LITTER 1 

DAYS 



DOSE OP TOXIN 

1 


SURVIVED 

DIED 

RESULTS 

Ott 

6 

29 

60 

6 

0 

Survived 

55 

5 

30 

62 

5 

0 

Survived 

56 

3 I 

30 1 

68 

3 

0 

Survived 

57 

3 ! 

29 

64 

3 

0 1 

Survived 


DISCUSSION 

It is evident from the data that the albino rat is a satisfactory animal 
to study the immunity produced by staphylococcus toxin. This is shown 
by the fact that rats developed complete immunity as tested by a lethal dose 
of toxin given on the twelfth day after immunization was begun. 'When rats 
are given five small injections of the toxin at four-day intervals they develop 
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pared with the appiopnatc standaid m a (oloiimetei equipped with micio 
cups and plungeis (a ICiett biotoloiimetei was iistd) Foi most bloods the 

0 01 staiidaid is sufficient, and unless Jiitiogeii lefintioii is piesent oiilj the 

001 and 002 iiig staiidaid need bt pupntd Foi eifJiei the 0 01 and 002 
mg standards, a giaph bad best be tmphned (the giapii is piepaied by 
matching the staiidaid against \aiions < oik eiitiations of niethvl guanidine 
on eitliei side of the standaid and plotting the eoloinnefei leadings of these 
solutions against then (.oncenti ltlou^ Foi the stand iids eontainiiig 0 03 mg 
or more per 2 cc of loliime the ginnidme content is piopoitional to the 
color, pio'viding the unknown is faiih close to that of the standaid 

The leading of the colonnietei shouhl be completed within seven or 
eight minutes from tlie time the leagent is added since the coloi tint tlie 
reagent gnes with eieatimne begins to appeal in about nine minutes The 
guanidine in the sample is cihalafed (‘is mefinl guanidme) b\ the following 
fomula, unless the giaph is used 

Reading of Standard _ ^ , ■.r./i 

R eading of UKknwn ^ Concentration of Standard x 2j = nig of gunnidmo per IQO c c 

of blood 

The time iiecessan to complete a deteimination is not o\ei thiee liouis 

Since cieatine and cieatiniue ate paitialh coinerfed into guanidine com 
pounds this pioccduie (oi am otbei piocedme using chaicoal in a basic 
solution), a coirectioii must be applied foi tins coineision Poi creatine 
this couection amounts to about 0 01 mg of methvl guanidine foi each mg 
of creatine For the conceutiatiou of cieatme found in noimal blood, this 
correction amounts to about 0 03 to 0 04 mg of metinl guanidme pci 100 cc 
of whole blood The corieotion is quite constant unless nitiogeu letentiou is 
present 

Poi cieatiiiine the collection imoimfs to 0 014 mg of methyl guanidme 
per mg of creatinine Foi the com eutiafion of cieatiiime found in noimal 
blood this conection amounts to about 002 mg of raetlijl ginnidme pei 
100 c c of blood This collection is also constant unless mtiogen letentioii 
is present 

DISCUSSION OP THE 'METHOD 

It IS believed that this method piesents ceitam points of impioaemeiit oaei 
the previous methods for the following leasous 

1 The use of the rolni AVu piecipitatiou leagents in the reverse older 
insures a more lapid preciintation of the blood pioteins the inecipitatiou being 
quite as complete The leaeise piecjpitation also gnes moie filtiate fiom 
the same amount of blood This leaeise pioeeduie was also used bj Alajoi 
and Webei ^ 

2 Releasing the guanidme fiom the chaicoal b; boding alcohol has a 
threefold advantage It eliminates the guanidme immediatelj and moie 
completely, and ob\iates the necessity of allowang it to stand o\ei night 
Second, aiij chairing that might take place on subsequent e\apoiatioii, espe 
cially the last time, takes place at this time, and the coloied material so 
formed is absorbed by the charcoal The guanidine compounds are appar 
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SUMMARY 

Eats can be immunized to stapliylococeus toxin and appear to be satis- 
factory animals for sucb a study. Immunity develops at a relatively rapid 
pace when a small amount of a strong toxin is given at four-day intervals. 
Eats so treated were completely protected against four lethal doses of toxin on 
the twenty-eighth day after injections were begun. 

A small group of protected rats survived the lethal dose of toxin ninety- 
nine days after the last immunizing injection. 

The antibodies apparently pass through the rat placenta, and not through 
the colostrum or milk. 

Eats, thirty days of age, born from mothers immunized during gestation 
or parents recently immunized to staphjdocoecus toxin and given a single 
small injection of toxin during the period of gestation, have a sufiSeient num- 
ber of antibodies acquired through the placenta to produce complete immunity. 
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whole blood, with a laiige of 021 to 028 mg The aveiage value foi females 
IS 0 23 mg witli a lange of 018 to 0 28 mg These \alues aie conected foi 
the comeision of cieatimne into guanidines, but not foi the con\eision of 
creatine When the lattei coneetion is also subtiactecl, the values are about 
004 mg lower 

Table IV 

BlOOD GL^MHVE OP NOBirVL Af\LES 


Figures in Alg ptr 100 cc of Blood 


NO 

IGE 

BLOOD UREA 
NITROf EN 

BLOOD SIGVr 

BLOOD 

GUANIDINE 

1 

39 1 

13 

S3 

0 26 

J 

27 

1 12 

95 

0 26 

3 

27 

1 » 


0 26 

4 

23 



0 21 

j 

1 23 

1 

^ 103 

0 2S 

() 

27 

11 


0 25 

7 

23 

13 


' 0 26 

S 

20 

11 

lOS 

0 21 

D 

23 

12 

110 

0 23 

V\erig< 1 

0 25 


T\ble V 

Blood Guanidine op Females During Normal Pbeovanc\ 


NO 

AGE 

j BLOOD PRESSURE 

BLOOD GUVNIDINB IN 

MG PER 100 C C 

1 

29 


0 28 

2 1 

IS 

124/SO 

0 24 

3 

29 I 

98/jO 

0 26 

4 ' 

24 ! 

90/53 

0 24 


31 

100/50 

0 28 

0 

35 

110/70 

0 23 

7 

27 

120/70 

0 25 

8 1 

23 

94/58 1 

0 26 

9 

31 

110/70 

018 

10 1 

30 

100/72 

019 

11 

30 

110/60 

0 22 

12 

28 

90/50 

OIS 

13 

34 

102/60 

0 27 

14 

31 

132/96 

0 27 

15 

27 

140/83 

0 28 

16 

23 

10o/7T 

0 23 

17 

' 29 

120/80 

0 23 

Average 1 

0 23 


These figures agiee favoiably with those obtained b} other methods 
Majoi and Weber give the noimal laiige for their method as about 0 02 to 
019 mg pel 100 cc , otliei workeis lepoit values all the way from 0 00 to 
0 50 mg (the figuies usually being below 030 if the coiaectiou foi the color 
given by cieatme is subtiacted) Pfilfnei and Jlyeis" noiraal figuies aie 
between 0 20 and 0 30, otheis using the method gue values for normal m 
dividuals lauging fiom 016 to 040 mg 

We would like to add that the identity of the substance (or substances) 
detei mined by this or siiuilai methods, is not necessarily guanidine or its 
‘Simple dernatives Cieatimne and creatine have alieady been mentioned as 
being adsoibed and lekased fiom cliaicoal in a maiinei similar to guanidine, 
and giving some coloi witli the coloi leageiit Other compounds, notable 
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reagent preinous to each determination. In attempting to improve upon this 
method, a number of observations were made, the most important of which 
will be considered briefly. 

In the method of Pfiffner and Myers, the guanidines adsorbed on the blood 
charcoal are released by allowing the charcoal to stand in contact with acid 
alcohol overnight. We observed, however, that if the charcoal, containing 
the adsorbed guanidine, was treated with boiling acid alcohol, better recoveries 
were obtained than in the overnight treatment with cold alcohol. Further- 
more, the liberation of the guanidines seemed to be almost instantaneous. 
When this modification was introduced into the method of Pfiffner and Myers, 
the recoveries of methyl guanidine added to blood amounted to about 82 per 
cent instead of 75. If the final product was not autoclaved, the recoveries 
amounted to about 89 per cent. 

Further studies showed that treating guanidine and its methylated deriv- 
atives with boiling acid alcohol did not destroy any of its compounds. Like- 
wise, creatine and creatinine are apparently not affected bj' the process. 

As previously stated, it ivas obseiwed that the recovery of methyl guanidine 
added to blood is about 7 per cent greater when the final product is not auto- 
claved. In fact, the recovery, without the autoclave, is practically the same 
as the reeovei'y of pure methyl guanidine in an aqueous solution. Since the 
autoclamug was shown to have no effect on an acid solution of pure methyl 
guanidine, the 7 per cent loss in the presence of the blood filtrate is probably 
due to a chemical combination between guanidine and something in the 
filtrate, in the presence of the hydrochloric acid. 

Notw'ithstanding this loss, the use of the autoclave to convert creatine 
into ci’eatinine seemed to be far more desirable than to make a separate 
creatine determination. The use of creatine correction introduces a variable 
error much greater than the 7 per cent loss produced by the autoclave. Fur- 
thermore, the use of the autoclave definitely shortens the time required to 
complete a determination and reduces the number of manipulations; in addi- 
tion, it appears to give more consistent and reliable values. 

hlajor and Weber^ and also Weber'^ have pointed out the fact that blood 
charcoal converts creatinine into guanidine bases. Tables I and II show the 
effect of the blood charcoal method on creatinine and creatine added to blood 
filtrate. The findings indicate that both creatinine and creatine are converted 
into guanidine by this proeedui-e, and that for the concentrations found in 
human blood, the conversion is practically proportional to the concentration 
of ci'eatiue or creatinine present. Part of this transfoi-mation is produced by 
the charcoal in basic solution, and part by the process of autoclaving and 
evaporation to dryness that follows. While the guanidine substances pro- 
duced from a given iveight of creatine ai’e less than ivith the same amount of 
creatinine, the amount of guanidines produced per mol of creatine or craati- 
nine is practically the same. Since Major and Weber did not autoclave their 
product, their values for the conversion of these two substances into guani- 
dines are lower than the i-esults presented in Table I. 

Since the amount of guanidine-like substances in the blood is normally 
very small, in order to make accurate color comparisons the amount of blood 



SILVER PICRATE TREATHEM’ OP VAGINAL TRICHOMONIASIS’ 


Leib J Golub, B S , M D , and Hunrw A Siili-vnski, A B , 51 A , 
PuiLVDLi Piiri Pa 


'T^HICHOMONAS VAGlhALIS is beheveJ to be pitiioyeiiic in the human 
* \agina and to be the etioJojfic fattoi lespoiisible foi the s\niptom coinple\ 
of vaginal tiichomomasis, oi tiicliomonas ^aglllJtls It has been definitelj 
established b} inan^ ^^Olkels that coiitiol of tins infestation in the -vagina 
produces lemission of the ihaiattenstic svmptoins luo othei pathogenic 
species have been desciibed in lowoi animals I columhac^ in the pigeon and 
T foeius“ in cattle T taginahs is the t\pe species of tlie genus Tiicliomonas 
and is one of tlie tliiee species which ina\ occui in man (Table I) It has 
been suggested tliat these species icpiesent three valiants of the same oigan- 
ism, produced bj difteionccs in ciiviioninent, but piesent evidence does not 
support this view 

Tvble I 


CnARAcTLKisTKs or Tin SuiEsoi TimnoMosAs Found IN 
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tract 
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length of 
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mouth 

(i to 13 
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bmall, oral, 
deeply 

ijt-iining 

Small, 

deeply 

ptainmff 

Present 

Tno thirds 
length 
of body 


aiETIIODS OP DIAGNOSIS 

The clinical signs associated with tiicliomonas vaginitis vai>, but certain 
symptoms aie more or less pathognomonic of the infestation Theie is present 
111 many cases a piofuse, creamy, gieeu gray jellovv, thin, bubbly and purulent 
dischaige In addition to the discliaige theie is otteii piesent an eioded 
ceiMN, and a vagina showing a piofusiou of liemoiiliagie spots, giving the 
“stiavvberry vagina” pictuie Buiiiiiig and itching of the external genitalia 
IS quite common Dull pain in tlie lovvei left and light quadiants is not 
unusual Some patients have all these symptoms, otheis have one oi more, 
while certain individuals haiboi the oigamsins and clinically piesent no symp 
toms The lattei are to be legaided as earners of the disease and should be 
tieated as thoioughly as those showing clinical manifestations 

•I?roni the Department ot Zoo1oe> UnlNersW> of Penns>lvania 
Ileceivcil for publication January 20 1937 
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The tube is> eentnfiiged and filtered ; fifty c.e. of this filtrate are transferred 
to a 125 e e. Erlenmeyer flask and rendered basic with 4 or 5 drops of 10 per 
cent NaOH. To the contents of the fiask is added 0.12 to 0.13 gm. (% tea- 
spoon) of blood eharooal (Merck's purified by acid), and the contents shaken 
well and allowed to stand about two minutes.'* The contents of the flask are 
now filtered through a suction filter, using hard filter paper (7 cm. 'Whatman 
No. 2) The flask is rinsed with a ferv cubic centimeters of water containing 
NaOH (6 c c. of 10 per cent NaOH per liter), and the liquid poured through 
the charcoal on the filter paper. The filter paper and charcoal are removed 
fi'om the filter, and returned to the original fla.sk; 25 c.e. of alcohol, contain- 
ing HCl (2 c c. of 10 normal HCl per liter of 95 per cent ethjd alcohol), axe 
added to the flask immediately. 

The flask is placed on a watei'-bath and the contents evaporated to dry- 
ness at a temperature between 80° and 90° C. (higher temperatures cause 
charring). Evaporation is facilitated by drawing a current of air through 
the flask To the di-y contents of the flask are added 25 c.c, of 95 per cent 
alcohol, the contents shaken, and allowed to stand a few minutes. The mate- 
rial is then filtered through a hard filter paper (9 cm. Whatman No. 1 is 
sufficiently retentive), using an ordinary filtering funnel; 20 c.e. of the re- 
sultant filtrate are transferred into a 50 e.c. Erlenmeyer flask, and again 
evaporated to dryness (the temperature of the bath being kept between 80° 
and 90° C. as before, and the evaporation facilitated by a current of air). 

Two cubic centimeters of 0.2 normal HCl are then added to tlje flask and 
autoclaved for fifteen or twenty minutes at about 120° C. to convert any 
creatine present into creatinine. The flask should be covered ivith an in- 
verted watch glass during the autoclaving. The contents of tlie flask are 
again evaporated to dryness as before, the temperature of the water-bath 
being not much above 80° dui’ing the final stages of the evaporation. Then 
1 or 2 c.c. of absolute alcohol are added and the alcohol evapoi-ated (this 
removes the last traces of HCl present). 

Two cubic centimetei's of water are now measured into the dry fla.sk con- 
taining tlie extract, and standard solutions are made up containing 0.01, 0.02, 
0.03, 0.04, 0.05, 0.07, and 0.10 mg. of methyl guanidinet per 2 e.c. of volume 
(if ordinaiy cups and plungers are used, the volumes will have to be doubled). 
To both the standards and unknown is added 0.5 c.c. of the ferricyanide 
reageutt for each 2 e.c. of volume. The unknown is shaken and poured into 
a 15 c.c. centrifuge tube and centrifuged for two or three minutes to settle 
the precipitate that always forms at this juncture. The unknown is com- 

*The tune factor shouUI be closely adhered to, due to the conversion of creatmme and 
cieatint* into guanidine b> basic chaicoal. 

"Meth>l guanidine standards are prepared by dissolving 167.1 mg. of methyl guanidine 
sulphate in lOU cc of distilled watei Dilutions of this standard in the ratio of 1 10 and 
1 100 lie the most convenient for use The standard keeps perfectly m a refrigerator. 
Guanidine can be u&ed instead of methjl guanidine, but it develops less coloi 

tThe reagent is the one described by Major and Weber,* It is piepared by mixing the 
follow ms 

1 part of 10 per cent sodium hydioxide. 

1 oart of 10 per cent sodium nitroprussidc. 

1 part of 10 per cent potassium ferricyanide 

9 parts of distilled water (preferably N'Ha free) 

rho prepaioil reagent must stand twenty minutes b«foic using The reagent will keep long 
penod'? of time if kept in a refrigerator m brown bottles. A slight precipitate gradually forms 
at the bottom (Fe(OH)j), but does not apprecmbl> affect the reagent. 
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two hours, depending on the \iabihty o£ the tultnie The addition o£ 0 01 gm 
of powdeied gastiie mnciu to each Riiigei Loefflei tube is advantageous in 
niamtaiuing the cultuie o\ei a long jieriod of time 

METHODS OP TR£LiTMEVT 

In lecent years many methods of treatment and many geimicidal agents 
have been used by various uoikeis in the field, with vaiying degiees of success 
A method ulnch has been qinte uiiiveisallj emplojed involves scrubbing the 
vagma with tmctuie of gieen soap, followed hy washing with cold water and 
drymg thoroughly After this piooeduie the vagina is irrigated with an anti 
septic or germicidal solution* However m cases where the vaginal tiact is 
tender due to an eroded mucosa this sciubbiiig process is quite initatmg Tbe 
patient may be relieved duiiug the peiiod of this tieatment but it may not 
be veiy effective in permanent control of the infestation 

Another tjpe of treatment widelj used is the tablet method'* In this 
method too much dependence is placed upon the ability of the patient to luseit 
a tablet as fai back as the legion of the eeivi^ and foraices This method does 
not permit efficient dispeision thioughout the entne vaginal tract and the 
medication ma} not penetrate all xugie which haiboi the oigamsms 

A piefeiablo form of tieatment is the proccduie of blowing powder into 
the vagina while the vaginal tract is distended® In order to accomplish this 
an instrument must be used which will occlude the entiance to the vagma and 
permit moderate distention with an bj means of a hand bulb The dispersion 
of the powder and the distention of the vagina occui simultaneously in the 
instrument we have used There is no danger of blowing powder into the 
fallopian tubes because tlie piessuie can be regulated at the bulb This enables 
the medication to penetrate all of the crevices and the rugae and to estend 
to all parts of the vaginal tract, covenng the entne vaginal mucosa and 
extenial gemtalia 

Among other compounds, piciic acid and silver nitrate have both been 
used in the treatment of T vaginalis vaginitis, but the corrosive action of the 
latter has been objectionable Silver piciate has been shown to be more 
zapidly toxie^ to T vaginalis in vitio than other silver compounds studied and 
Its use in conjunction with kaolin thus combines a definite toxic action with 
a useful drymg effect 

In the present study, silver piciate* was used m treating 25 cases of 
Trichomonas vaginalis vaginitis Five giams of a 1 per cent dispei-sion of 
silver piciate in kaolin were used, applied to the vagina by means of an 
occluding insufflator This was followed by a course of 6 suppositories, each 
containing 2 gr of silver picrate One suppository vras inserted by the patient 
eveiy night, starting the day aftei insufflation The patient was instructed 
to return in one week for anothei insufflation and 6 moie suppositories Two 
such treatments were the usual loutme However, more than 2 treatments 
were given in several cases, as described below The patients were asked to 
return after each menstnial peiiod for a re examination, which was repeated 
for varying periods of time from about three mouths to nine months 

•Supplied through the courtesy of John Wyeth &. Brother Inc Philadelphia 
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eutly not affected by this pi-ocess. Finally, this process adds to the accuracy, 
as a definite amount of liquid can be added to the dry material, giving a 
Imoivn total volume. 

3. The use of the suction filter allows rapid filtering and leaves less liquid 
adhering to the filter paper and charcoal to dilute the acid alcohol added 
subsequently. 

4. The use of a current of air to facilitate evaporation greatly speeds 
up the method. It is espeeiall}'' important in removing the hydrochloric acid 
after autoclaving. 

5. The use of a mierocolorimeter enables the color comparisons to be 
made with a greater degree of aeeurae 3 L 

6. The reagent need not be prepared previous to each determination. 

7. The use of smaller amounts of charcoal gives a higher recoveiy of 
added methjd guanidine, and probably also of the guanidine-like substance 
in the blood filtrate. 

The corrections for creatine and creatinine are practically constant in 
normal cases, and need not be applied to pathologic bloods except in cases 
with nitrogen retention. In all the papers of this series the correction for 
the creatinine conversion was applied, but the correction for the creatine 
conversion was omitted. 

The recovery of methyl guanidine added to blood, as shown in Table III, 
averages about 82 per cent with this method. 


Table HI 

The Recovery op IIethyl Gu.vnidine Added to 50 c.c. op Blood Filtrate 


METHYL GUAXIDIXE ADDED PER 
100 C.C. OP BLOOD 

ilETHYL GU-VXIDIN’E RECOV- 
ERED PER 100 C.C. 

PERCENTAGE RECOVERY 

mS' 

mg. 


2.00 

1.65 

83 

2.00 

1.65 

83 

2.00 

1.63 

82 

2.00 

1.65 

83 

2.00 

1.69 

So 

1.50 

1.18 

79 

1.50 

1.17 

78 

2.00 

1.60 

80 

2.00 

1.60 

81 

2.00 

1.66 

83 

1.00 

3.12 

78 

2.00 

1.67 

84 

2.00 

1.68 

84 

2.00 

1.66 

83 

2.00 

1.76 

88 

2.00 

1.61 

81 

2.00 

1.64 

82 

2.00 

1.60 

SO 

1.00 

0.78 

78 

Average =: 82% 


Tables IV and V give the results of blood guanidine determinations on 
9 normal males and 17 normal females (during the early part of a normal 
pregnancy). The males give an average value of 0.25 mg. per 100 e.c. of 






THE EFFECT ON THE HEART OP EXPERBIENTAL 
PLEURAL CONGLUTINATION* 


IIoiiACE JUiisiiiLi, KoR^s JID, Hahe\ Livdt, MD, 0 E Hyndjiin, MD 
Eaimond Gregoki, MD and C N Cooper MD, Iowa Cm, Ia 


INTRODUCTION 

I ’flu idea that extensi\e coiighitinatioii of the visceial and parietal pleurae, 
* paiticularly in the bai^al and phrenic legions interferes with ventilation 
of the lungs, and thus leads to lijpeitiophy of the right %entiicle, is "^ery old, 
but fioni the begmniiig there uas no unanimity on the subject Ludwig 
Traube^ called attention to a passage m Geihard van Swieten's Comnmitarn 
in Sermanni Boerhaave apJiotismos do cognoscend\s et cmandis iiwihis (vol 2, 
p 762, paragraph 843), in which obsei^ations recorded m the seventeenth 
century by Jan Baptista \an Helmont, Johann Conrad Peyer, Theophile Bonet, 
and Isbrand ^an Diemeibroeck weie invoked sometimes foi, and sometimes 
against, the idea Wlieieas in Peycr^s case the widespread pleural syueehiae 
discovered post moitem nere held lesponsible for the lespiiatory embanass 
ment which Ind existed during life, “neveitheless it is not to be denied that van 
Diemeibioeek found the lungs of an executed criminal so firmly adheient not 
only to the pleuia, but also to the entire mediastinum and diapluagm, that 
they could not be removed without tearing them to pieces Yet lie had enjoyed 
excellent health, nithout any respiratoiy difficulty A centuiy latei both 
Sloigagni and Joseph Lieutaud adopted Peyei’s point of view, and added the 
suggestion that obliteiative pleurisy might give rise to caidiac hypeitiophy 
It was not until the lattei part of the nineteenth century, aftei the con- 
tributions of James Carson,- David Bariy,^ and Frans Cornelius Dondei’s^ had 
led to a much cleaier undeistandmg of the favorable mfi.uence which noimal 
respiiatioii exerts on the movement of blood into and within the thoiax, that 
the ^possibility of a causal lelationship between pleuial conglutination and 
selective light veiitiicular hypertrophy was considered seriously As a matter 
of fact, such a relationship was implicit m Bonders* woik, but Baumler^ and 
Tiaube,^ by con elating ante and post moitem obsei vatioiis, made the first 
delibeiate attempt to substantiate it Then evidence, however, like that of 
all case lepoits on the subject, is conflicting and inconclusive The fiist of 

•From the Department of Internal Meilicine State University of Iowa 
Received for publication Januarj 25 1927 

A summary of this work was presented at the eighth annual meeting of the Central 
Society for Clinical Research Chicago Nov 1 193o 

tNeque dissimulanduin tamen est quod Dlemerbroeckius Invenerlt In cadavere suspensi 
furls pulmoncm in utroque latere non tantum pleurae aed et totl medlastino et diaphragmati 
adeo flrmlter accretum ut non sine dilaceratione avelll posset. Interim optime sanus vlxerat 
absque ulla respirandl difflcultate 
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argenine,® behave similarl}'. However, none of these substances (except 
creatine and creatinine) have been shown to be present in blood in sufficient 
quantities to exert an appreciable effect on the final color. 

SUMMARY 

1. A modification of Pfiff'ner and Myers’ method for the colorimetric 
deteinnination of guanidine bases in the blood is described. The method as 
modified gives about 82 per cent recovery of added methj'l guanidine, and 
takes less than three houi-s to complete. 

2. Creatine (as well as creatinine) has been shown to be partly con- 
verted into guanidine bases by the use of eliarcoal. Using the method as de- 
scribed, 1 mg. of creatine is converted into about O.Ol mg. of guanidine bases 
(determined as methyl guanidine), Avhile 1 mg. of creatinine is converted into 

0. 014. mg. of guanidine bases. 

3. The concentration of guanidine-like substances in the blood of 26 nor- 
mal individuals was determined. For males the average value was 0.25 mg. 
and for females 0.23 mg. per 100 c.e. of Avhole blood. 
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of fdiit, there is no point m stiidyin*; pathologic material except to learn 
whether riglit ventricular hjpei tropin in\aiiably accompanies jileural con- 
glutination. If it does, a relationship of some hind may he suspected, hut 
anytliing resembling proof tliat the one iiumtably entails the other is quite 
impossible. Only tlie negative viz , that the\ are not directly lelated, is sus- 
ceptible of proof by such means 

Theoreticallj*, it is not unieasonable to suppose that some relationship 
exists. The early work of Caison, Uan*>, and Doiulers (loc. eit.) has been 
confirmed and extended by Ilasse,** AVuickebacb,® and Burckliardt,^^ proving 
beyond question that noimal bieathiug exeieise** a beneficial effect on blood 
flow, and Ilofbauer^* and Kombeig’- )»a\e argued very plausibly that adhesion 
of the pleurae impaiis tins fnnition to so gieat an extent that the right ven- 



Flg 2 — Expcr 18B. Photograph taken at nccrops> Arrows point to costal and diaphragmatic 

adhesions 

tricle must undergo hypei trophy to compensate for the loss. Romberg main- 
tains that the complete obliteration of one pleural sac is sufficient to bring 
this about. 

As far as we have been able to ascertain, our attempt to elucidate the 
subject by experimental means is the first that has ever been made. 

. MErtHOD 

The method of producing pleural conglutinatiou which we employed has 
been described in detail elsewheie.'® Briefly, it consisted in placing cotton 
gauze between the visceral aud costal pleura, and over the pleuial surface of 
the diaphragm. Figs. 1 and 2 illustrate, as well as photographs can, the nature 
of the conglutination which resulted. The hearts were prepared, and sectioned 
by Herrmann ^s^* method, the ventricles weighed separately, aud the ratio of 
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For establishing a definite diagnosis, the patient is placed in the lithotomy 
position and a sterile, uulubrieated speculum is inserted into the vagina. A 
smear is taken, b 3 ^ means of a sterile ivooden applicator, from the regions of 
the cervix, fornices, external os, and vaginal wall, and the applicator is then 
placed in a test tube containing three or four c.c. of modified Ringer's 
solution^ (NaCl 6.0 gm. ; KCl 0.1 gm. ; CaCl 2 0.1 gm. ; NaHCOs 0.1 gm. ; dis- 
tilled HoO 1,000 e.e.). This tube may be kept at room temperature for three 
or four hours, although it is preferable to make the examination immediately. 
A few drops of the diluted vaginal specimen are placed on a microslide for 
examination under the high power drj’- lens of the microscope. The presence 
of the organism is readily detected by its motility. This method of diagnosis 
has proved superior to other procedures and makes jiossible recognition of 
varying degrees of infestation. Thus in first grade or mild eases there are few 
leucocytes, triehomonads, diploeocei, or streptococci, while epithelial cells and 
Dbderlein bacilli are numerous. In third grade or severe infestations, this 
situation is reversed and the field shows few if 0113 ’^ epithelial cells or Doderlein 
bacilli, but there are large numbers of leucoe 3 'tes, triehomonads, diploeocei, 
and streptococci. Intermediate or second grade eases show varying propor- 
tions of the above two main groups of cellular elements. The dark field, 
hanging drop and glass eovei’slip methods are not necessary for diagnostic 
purposes nor is the addition of dyes to stain the surrounding medium in order 
to make the organisms more distinct. The organism may be seen more dis- 
tinctly by cutting off some of the light in the microscope. 

Staining Method (Giemsa ). — The preparation of a permanent slide is not 
necessary for diagnostic purposes but is necessary where a morphologic study 
is being made. For this purpose the following method may be used: 

1. The material is spread on a microslide or a coverslip by means of a curved forceps, 
in a thin even film so that it will dry uniforml3'. 

2. Before drying can occur, hold over the mouth of a bottle containing 1 per cent or 2 
per cent osmic acid for five to ten seconds. 

3. Dry as rapidly as possible, without heat, or the moderate heat of an electric bulb. 

4. Fix by immersing in pure methyl alcohol for five to fifteen minutes. 

а. Eemove and dry in air. 

б. Prepare stain by diluting stock Giemsa stain 1:20 with neutralized distilled water, or 
buffer solution with pH of 6.7. 

7. Add dilute stain to smear and leave for thirtj' to forty-five minutes. 

5. Wash in tap water for five seconds. 

9. Dry thoroughly without heat. 

10. Mount in balsam or examine unmounted with high power dry, or oil immersion lens. 

Culture Method . — Inoculate with 1 c.c. of the diluted specimen 10 c.c. of 
sterile modified Ringer's solution to which has been added, immediately before 
the inoculation, 0.01 gm. Loeffier's deh 5 "drated blood serum in powdered form. 
The latter is allowed to settle to the bottom of the tube before the inoeulation. 
Incubate at 37.5° C. for twenty-four hours. Remove a small quantity of the 
eulture from the bottom of the tube by means of a pipette and examine for 
motile organisms. If present, subculture into a fresh tube of Ringer-LoefSer 
medium. Subsequent subcultures should be made every forty-eight to seventy- 
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the left ventricular ■weight to the right vcntiiculai weight compared with 
Herimanii s ratios for uoimal dogs^ hcaits Seventeen expeuments were com- 
pleted successfully The following (19B) is a typical protocol 
Description Collie, female 
First operation, Jan 24, 1934 
Weight 10 7 kg 
Operators Cooper, Gregory 

Procedure Five strips of gauze inserted m the left pleural sac in the usual manner 
Recovery uneventful 

Second operation, Maj 29, 1934 
Operators Cooper, Qregorj 

Procedure Five strips of giuze m eitcd m the right pleural sac, and the nght half of 
the diaphragm covered with gauze Recovcij uneventful 
Necropsj, June o, 1935 
Weight 14 0 kg 

Cause of death Opening the thorax under ether anesthesia 

Right pleural sac Only the apical area fret of adhesion, the remainder, including the 
entire phrenic surface comphttlv obliterated V few pleuropericardial adhesions 
Draining sinus evtcrnallj 

Left pleural sac One third of 1 itoral area couglutinatcd Phrenicocostal sinus full of 
adhesions, diaphragm otherwise free 
Ventricular weights (Gregory) 

Loft ventricle 48 2 gm 
Right ventricle 33 1 gm 
L/B ratio I 43 

RESULTS 

The expeiimental data are presented in Table I Most of the animals 
showed a tendency to gam weight during the period of observation In five 
expeuments pleuritio adhesions were pi educed on both sides, and in all but 
two (3B and 22B) the diaphragmatic pleura participated in the piocess The 
estimated extent of the conglutination varied from 10 to 65 per cent of the 
total bilateral pleuial area, and the duiation ranged from five to twenty eight 
months All of tlie L/R ratios tell within the limits of normal established by 
Herrmann except the one marked with an asterisk (13B) This is probably 
an experimental erior, but it it weie coriect it would indicate hypertrophy 
of the left ventricle, not the right There is nothing to suggest that the 
modeiately laige einpjemas which oceuired in two animals (14B and 17B) 
made any difference in the lesults 

COMMENT 

It IS obvious that an investigation of this kind should include complete, 
as well as partial, obliteration of both pleural cavities It is missing simply 
because no method capable of producing it was available when the work was 
being done If experiments now in progress succeed in supplying the defi- 
ciency, a supplementary report will be forthcoming 

In interpreting these expenments, it must not be forgotten that the animal 
on which they were pel formed is pronograde “What effect the eiect posture 
might have on the lesults is purely a matter of conjecture 
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Inisbands. In tbe fourtli case (Case 8) symptoms reappeared after the men- 
strual period following the two weeks’ treatment. Three additional treatments 
were given to this patient and she remained free of symptoms for the six 
months she was under observation. 

SUilMARY 

1. A method of diagnosis of Trichomonas vaginalis vaginitis is given, in- 
cluding procedures for staining and culturing the organism. 

2. Silver pierate, in a 1 per cent dispersion on kaolin, was found to be 
efficient in rapidlj' controlling the infestation in twenty-five eases. 

3. Methods of transmission are discussed including the presence of T. 
vaginalis in prostatie fluid, which was x’esponsible for recurrence of symptoms 
in three cases. 

The authors wish to express their appreciation to Dr. David H. Wenrieh for guidance 
during the course of this study. 


REFERENCES 

1. Bos, A.: fiber Trichomoniasis bei Tauben, Zentralbl. f. Bakt. 126; 550, 1932. 

2. Abelein, H.: Die Trichomonadenseuche des Bindes und das Scheidenkatarrhproblem, 

MUnchen. tieriirztliche Wchnsohr. 83: 318, 1932. 

3. Drbohlav, J. J.: TJne nouvelle preuve de la possibilite de cultiver Endamoeba dysen- 

teriae, tj-pe histolytica, Ann. de parasitol. hum. et comp. 3: 349, 1925. 

4. DeLee, J. B.: Trichomonas Vaginalis Vaginitis, Illinois AT. J. 37:' ISO, 1920. 

5. Karnaky, K. J.: Trichomonas Vaginalis Vaginitis, Urol. & Cutan. Eev. 38: 174, 1934. 

6. Gellhorn, G.: Treatment of Trichomonas Vaginitis With Acetarsone (Stovarsol), 

J. A. M. A. 100: 1765, 1933. 

7. Shelanski, H. A.: Studies on T. Vaginalis In Vitro, J. Lab. & Clin. Med. 21: 790, 

1936. 

8. Adair, E. L., and Hesseltine, H. C.: Histopathology and Treatment of Vaginitis, Am. 

J. Obst. & Gynec. 32: 1, 1936. 

1829 Pine Street 



LABORATORY METHODS 


AN ASPIRATOR FOR REAIO\ L\& FLUID AND AIR 
PROM THE PLEURAL CAMTY't 


BunoEtis GoRrK)\ AFT) Piiii adllphiv, Pv 


\ /ARIOUS methods ha\e been loi tla iemo\al of an and fluid 

’ fioni the pleural ca\itj Dieii \alut depends esseutialH upon the use of 
suction, needles alone aie laieH effeetne 

The simplest pioceduie is to einplo\ an oidinaiv jrlass sjiinge, which foi 
the renl0^al of small amounts of fluid is entiiely satisfactoij "With large 
quantities the sjiinge must be detached tioin the needle lepeatedlj foi emptj 
ing, which IS tedious, inacciuate and not without dangei because of possible 
contamination The svrin,rc is also used toi tlie aspnation of an but with 
limited value It is difficult to measuie the amount ot an withdrawn, and 
theie lb no means to deteimino the degiee of intiipleuial piessiue without 
emplojmg a special ueedle foi connecting witli the manometei A furthei 
objection IS tliat air will be sucked back into the pleuial casitj while the 
bjniige IS being emptied, unless the fingei is immediate]\ placed against the 
needle As with the aspuation ot fluid, the technique is awkward and time 
consuming 

The Samuel Rohmson artificial pncumothoiax apparatus is sometimes used 
for the withdrawal of an Foi tins puipose the position of the bottles winch 
IS ordinarily employed for the introduction of an is ie\ersed Technically, 
the proceduie is satisfaetoiv, but it maj be ciiticized because of the danger 
that an will contaminate the apparatus with the possibility that the next 
patient who receives a pueumotlioiax treatment will become infected 

A Potaiii aspirator oi one of the modifications is an efficient device for 
the removal of fluid if a iiiaiked negative piessuie is maintained in the bottle 
An objection is that the bottle and connections aie diffieult to clean and the 
lattei aie not easilj kept in good woiking oidei Biuieirs bottle is used 
chiefly in connection with the lutioduction of an in patients leceiving artificial 
pneumothorax treatments Gordon's pneumothoiax decompiessoi is intended 
only for the continuous removal of an lu patients with peisLstently high 
intrapleural pressures 

The present appaiatus has been designed in oidei to facilitate the removal 
of fluid and an from the pleuial cavity It consists of a graduated glass 
syringe enclosed in a metal casing (D), the metal pluugei is aceuiately ground 
to fit the baiiel of the syringe and Ins a T shaped liandle for convenient 
manipulation A metal two waj check ^al^e with a giound in cone (B) opens 

•irom the Department for Diseases of tht. Chest J«.ffei®on Ho&pltal 

Received for publication January 3 4 1936 

tThe jnstiument is manufactured b> The oeorffc P Pillinff 5. Son Compan> Phila 
delphla Pa 
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Baumlei-’s three eases was that of a man, aged thirty-four years, who died of 
cardiac failure. The pronounced hypertrophy and dilatation of both ventricles 
discovered at necropsj’ were ascribed, for no better reason than the lack of 
any other explanation, to the fact that both pleural cavities were completely 
obliterated. The second and third eases were invalidated by the presence of 
pathologic conditions other than obliterative pleurisy which might have con- 
tributed to the cardiac hjiiertrophy and dilatation. 

Traube did not share Baumler’s opinion that the left ventricle, as well 
as the right, is affected by pleural conglutination, but his attempt to demon- 
strate that there is any effect at all was no less uiicon'i'ineing than Baumler's. 
In the repoit of the only one of his three cases in which an autopsy was per- 
formed, there was nothing except pure conjecture to indicate that the con- 



Fig 1. — Exper. 15B. Photograph taken at necrops>. Complete obliteiation of riglit pleural 

sac inaicated bj arrows. 


junction of complete bilateral pleural conglutination, bronchial catarrh, bron- 
chiectasis, and lij'pertrophy and dilatation of the right ventricle was anjdhing 
but fortuitous. The other cases were dismissed summarily with unconfirmed 
clinical diagnoses. Thus, in spite of the fact that Traube and Baumler have 
been cited authoritatively iunumerable times, it is quite obAuous that their 
CAudenee Avas purely presumptiA'e. 

Hirseh’s® report, based on fiA'e cases, is likeAvise inconclusive. He did not 
describe his cases in sufficient detail, or take care to protect his thesis against 
the possible criticism that there may ha\’^e been other factors in the right 
A'entricular hypertroph5'. His laudable endeavor to verify the hjqACrtrophy bj" 
employing hliillerV method (noAv known to be inaccurate) of separating the 
A’entricles for Aveighing did not fortify his argument in the least. As a matter 
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the handle of tlie syringe sliould be pushed foiwiid in oidei to discharge the 
contents Tins proceduie is lepeated as many times as necessary, careful count 
being taken of the amount of fluid withdrawn In a pneumothorax there is 
the same manipulation of the s>iinge but peiiodically valve “ 2 I" should 
be turned 111 order to determine the degree of intrapleural pressure The 
amount of air withdrawn and discharged will be recorded in cubic centi 
meters as nr the case of the fluid 

111 cleaning the instrument at least 1 000 c c of clear water should be 
drawn into the syringe and disebaiged It is advisable to follow this with 
40 c c of alcohol and subsequently with 40 c c of distilled water 

The advantages of the apparatus are that an and fluid may be com eniently 
lemoved and accurately measured the sviinge is fastened to a table and may 
be manipulated with one hand while the other holds the thoracentesis needle, 
fluid may be easily drawn through a No 19 gauge needle lu winch an ordinary 
adaptor is used, the lutiapleuial picssuie m pneumothorax cases may be noted 
at aiij given time, the appaiatus u easily t leaned 


A SBtPLE INEXPENSIVE DEVICE FOR THE REGULATION 
OP GASEOUS PRESSURES^ 


A IRON Edwin Mirquus MD Mt Morris, N Y, and 
George Blezinger, Tucson, Ariz 


A SIMPLE, easily constiucted and inexpensive device is herein described 
that will maintain the gaseous pressuie in a tiain of apparatus constant 
at piedeterminable and adjustable levels irrespective of fluctuations (within 
certain limits) of the source of supply (1 e , pump, aspirator, tank, etc ) Such 
an apparatus has many applications both in the laboiatory and in the clmic 
Essentially, it consists of a mercury trap with a mercury reseivoii so connected 
that the height of the mercury column lu the valve, and therefoie the maximum 
pressure that can occur 111 the system, may be varied without interrupting 
operation By the transfer of a single rubber tubing connection the apparatus 
may be used for the legulatiou of either sub or supraatmospheiic pressures 
The essential featuies of the mstrumeiit are diagramed in Fig 1 “A"' 
IS a heavy walled Pyiex test tube one lucii ni diameter The bulb end was 
cut off and the iini flanged by heating and pressing against a hard surface 
A single hole rubber stopper was then forced through the tube from the other 
end, resulting in a nonejectible closure A simple two way stopcock was then 
inserted into the rubber stopper so that the end of the glass tubing was flush 
with the upper surface of the stopper The upper end of was fitted with a 
two holed rubber stopper Through one hole was passed a short piece of glass 
tubing which just cleared the lower surface of the cork, while through the 
other was inserted a piece of glass tubing of such length as to extend 

•From the Laboratories of the Desert Sanatorium of Southern Arizona 
Received for publication September 30 1938 
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all thiec cliaiiiiels aie iiiteKoiiiKctcd le, the appaiatus to be evacuated is cut 
in The water inimp can then be turned down so that the au bubbles into the 
chaiubei in a gentle sticam If it is desiicd to change the piessuie in 

the system, this can be done without mteiiupting opeiation bj laisiiig oi lowei- 
mg the lei el of the ineicuii in “ while obsemng the iiiaiiometei ” By 
tuining the stopcock “C” so that onh the two lateial aims aie inter connected, 
the lalve can be cut out ot the sisttm It it is desiied at any time to laise the 
pressuie m the apparatus, gi nhulK to obiiate backflow, this may be done by 



Fie: 2 


tuining the valve so that the iiieicuij lahe is connected only with the 

side connected to tlie apparatus, and slowly loweiing the leiel of the meicury 
lu the tube “A 

If the apparatus is to be used to coiitiol supiaatmospheiic pressuies, the 
rubber tubing from is connected to “L” instead of ”S ” In all othei 

respects the opeiation of the instrument is the same As an added bit of ele 
gaiice a four wa^ glass stopcock, with tliiee side aims and the fouitli channel 
discharging thiough the cock nia> be inseited between and the meicury 

valve to facilitate this interchange 
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CONCLUSION 

Partial conglutination of the pleurae, produced experimentally in seven- 
teen dogs, did not lead to selective hypertrophy of the right ventricle. 
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being allowed to expire tluoiigli the thud aim of the additional three way 
\alve leading to a tube dipped a few inillimetei s below a mercuiy column, 
which Lontrolled the degree ot pulmonary deflection desired Other uses of 
the abo\e apparatus will suggest thenisehes 

sdumaby 

A simple, easilj eoiistiucted inexpensive sub and supraatniospheric pies 
sure valve omploiuiig the piineiple ot the inercuiv tiap is described which is 
ot use 111 many laboiatorj and clinical situations 


EXAMINATION OF SLSPECTED SEMEN STAINS FOR 
SPERtUTOZO 


AV W AViiuvms MD Sprixopield, ALvss 


O ccasionally m legal medicmc it becomes desirable to determine whether 
stams in articles of clothing etc are due to semen By usmg suitable 
methods such may often be determined bv the recovery of spermatozoa from 
the stains 

It happens that speimatozoa once dried on elothmg oi elsevvheie maintam 
their morphologic characteristics and staming properties over long periods ot 
time, particularly if the articles in question have been kept dry Then a per 
manent stained microscope slide preparation of the spermatozoa may readily 
be prepared from washings of the soiled cloth The followmg is the pioeedure 
which I have used in detecting spermatozoa A small piece of the soiled cloth, 
usually not more than one half inch diameter, is used This is placed upon a 
clean microscope slide, a few drops of saline solution placed upon it, and with 
the blunt edge of a scalpel the surface of the cloth is scraped off carrj mg with 
It any spermatozoa which may be present The few drops of fluid are spread 
over the microscope slide After drying, the fibn is fixed with heat, and then 
stained by the followmg method 

1 Cover film with a 1 per cent solution of AVollschwarzt for five mmutes 
This solution may be prepared by adding sulphuric acid to a stock 1 per cent 
solution of AVollschwarz as follows 

AVollschwarz 1 per cent (aqueous) 4 00 c c 

Sulphuric acid 2 per cent 0 05 c c 

2 Wash with water 

3 Counterstaui six to eight seconds with Loeffler’s methylene blue which 
has been diluted with 15 parts of water This acts as a mordant to the WoU 
scliwarz, servmg to fix it in the nucleus 
4 Wash with distiUed water 

5 Dry the film and exanune under od immersion lens 


•Received for pulilication November 10 1936 
tManufactured by G Grublcr &. Co Leipzig 
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automatically as the plunger is pulled, allowing fluid and air to enter the 
barrel of the syringe. The instant the outward movement of the syringe is 
stopped the cheek-valve becomes closed thus preventing the return of fluid or 
air to the pleural cavity. The moment this valve closes, another valve of 
similar design, located in the same housing, automatically opens. With the 
slightest forward movement of the plunger, air and fluid will be discharged 
through the valve, the connected nipple (C), and rubber tubing into any 
convenient receptacle. Two nippies connected with the housing of valve “A” 
are attachments for rubber tubing which lead to the manometer and thora- 
centesis needle, respectively. 

The manometer (F), which is mounted on the same heavy metal base as 
the syringe, consists of nipple (E) for connecting the rubber tubing with valve 



Fjff. 1. — ^Aspirator showingr syringe and manometer assembly. 

i 

“A,” a spiral trap (J), and the plunger trap (G), the latter preventing the 
expulsion of fluid from the manometer. The manometer is of the standard 
type with unusual visibility of the numerals. The apparatus is fastened to a 
table by means of a swivel screw. 

The apparatus is operated as follows: After the apparatus has been 
securely fastened to a table, the thoracentesis needle is introduced into the 
pleural cavity and valve “A” is turned to the I’ight. In the presence of a 
pneumothorax the manometer will show oscillations and indicate the degree 
of intrapleural pressure; with fluid there will be no oscillations. Valve “A” 
is then turned to the left, and the syjringe handle is placed pei'pendicularly 
and pulled slowly. With a pleural effusion the fluid will pass into the syringe 
chamber and the amount may be noted on the graduated scale. After filling, 



B.UIBR0\V iN IirPPOVZD sTilN FOp IN BlOP'si DIAGNOali* 1175 

after dr>m", thib btau\ ber%e:> to readilv dibtmgmsh spermatozoa by their di:»- 
tmcti^e morphologic chaiactciiitic'. and to cltarh identirv them from an'v 
foreign material tiiat ma% be pre^^int 

It pKiit\ or spermatozoa art jntstnt a*' tiie\ orteii are the e\animation 
need constinie no iiioie than fi\e to ten minuter, and one obtaiin>, as a result, a 
permanent pieparation suitabk lur tou« evidence 

Another possible iiso to Mliich suoli a tt^ mmht be put is to identiij the 
donor of a uivon semen sampK I>»-r n s* ot tie faet that the "cmen from a 
gl^en mdmdual presents chaiae^iiistif' spermatic anomalies occurring in con 
stant ratios, it is possible to obtain Miffuent miomiation fiom a properly pre- 
pared semen smear to enabh nnf' ti sav positieeh whether another sample 
which IS submitted loi eomparwon was oi was not denied irom the same person 

1 We ha\e gnen a method loi tb** pisitne identilication ot spermatozoa 

2 The microscopic cxamm'*tioii lo onl\ differentiates spermatozoa of dif- 
ferent species, but also nla^ s«rvf to idcntin different mdividuals or the 
same species 

453 Bridge bTREsr 


AX niPROVED '^jTAIN For IsE I\ RAPID BIOPSY DIAGNOSIS* 


A L Bxnanow MD PiTT'BimoH, Pv 


I X THE rapid diagnosis oi biopsies b\ trozen section, anjnhing which makes 
lor speed and accurae> is worth while For this purpose we ha\e found the 
stain herein described emmentl} sitisiacton It is simple, rapid and sharplj 
differentiatmg It is a combination ot Tan Gieson s stam and Weigert’s iron 
hematoxjlin nuclear stain 


V Hem^ioxvlm 1 g“* 

i}o^c alcohol lOO cc. 

Thi- olution «hojId be thoroughiv npened 


B Liquor fern ‘^-quichlorati 
Hvdrochlone acid 
Water 


C aqueous solution acid fuch-in 10 c c 

Saturated “olutioa picric acii 100 cj: 

The stain is prepared by mixing these three solutions in the lollo^vlng pro- 
portions 5 parts of A, 2 parts ot B, and 10 parts ot C It is read} for im- 
mediate use The frozen section is prepared m the usual manner the slide is 
flooded with the stain for one minute and quicklj rinsed in. water It may then 
be examined wet or alter mounting m balsam The mixture does not keep well 
and should be prepared iresh when needed 


2112 ilLBPAY AVZSCE 


•From the I-aboratones of Homestead Hospital, Homestead. Pa, 
Receil ed for publication, October 13 1936 
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through, “x-i” to Avithin a few luillinieters of the upper surface of the lower 
rubber stopper. The other eud of stopcock “A” was eonnectd by rubber tubing 
to a 100 c.c. syringe “C” Avhich serves as the mercury reservoir. Mounted 
above the valve “A” was a three-rvay gla.ss v'alve “B” of the type that permits 
any two outlets to be connected together or all three. The central arm is con- 
nected by short i-ubber tubing to a thi-ee-way glass connection “E.” The side 
arm of this latter is connected to a manometer “F,” and the loAver by a rubber 
tubing to either “S,” or “L,” as will be explained subsequently. The other 
two outlets of the three-Avay valve ‘‘D” seiwe to interpose the whole apparatus 
between the sorrrce of sub- or snpraatmospherie pressure and the apparatus, 
the pressure of which is to be controlled. The whole was mounted on a wooden 
panel with cut out circular areas .so that the two lateral arms of the three-Avay 
valve “B” need not project beyond the board and to facilitate the slipping on 
of tubing connections. As an added convenience, a suction bottle was mounted 
behind the upright panel on the base board in a wooden vise (see Pig. 2). 



To place the apparatus in action, it is simply necessary to fill the reservoir 
“C” about tAvo-thirds full of mercury. This is most conveniently done by re- 
moA'ing the upper cork of the tube “A/^ opening vah-e “B” and exerting a 
slight pull on the sjTuige “C” Avhile pouring mercury into “A.” If the ap- 
paratus is to be used to control subatmospheric pressure, the rubber tubing 
leading from “E” is connected to the short tube “ S” of the mercuiy valve 
“A.” One of the side arms of is connected to the pump Avith the suction 
flask interposed, if this be a Avater pump, and the other arm to the apparatus in 
Avhieh the subatmospheric pressure is to be maintained. The valve “B” is then 
turned so that the arm leading to the pump is eoiAuected to “A,” Avhile the arm 
connected Avith the apparatus is blocked off. The pump is then turned on. 
Mercury is alloAved to floAv slowly into the valve “A” by opening the valve 
"S” until the desired subatmospheiue pressure is registered by the manometer 
^‘E.” This Avill depend, as is apparent, on the height of the mercuiy column 
aboA’e the loAver end of the tube “L.” The stopcock “B” is then turned so that 
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Tliey consist of a senes of ten foims, one each for hematology, blood 
chemistry, uriue, stomach contents, feces, body fluids, smeax’s and cultures, 
serology, sputum, and basal metabolic late Tbeie is also a cliaxt form on 
wrhieh the data from sevcial days’ laboiatoiy woxk may be recorded. Tbe 


Room No loLy 
Case No. 

Name (f 


UNrVERislTY OF OREGON MEDICAL SCHOOL 
f OUTPATIENT CLINIC UCfOPb 

Body Fluids Lab. No. 

_ _ Date;54//^ 
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-I 
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Total Protein 




Cell count j ^ 
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Ordered by 


Examined by Charted by*. J^,D. 

Ficr 3 — Coloi gray 


UJfivt’usiTr or okegox medical school i kut 

Room No OUTPATIENT CLINIC 
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The length of the chamber “A” should be roughly twice that of the great- 
est sub- or supraatmospheric pressures expressed in height of mercuiy column 
for which the apparatus is to be used. The glass tubes “S” and “L” shoidd 
not differ appreciably in bore from the narrowest bore interposed between the 
apparatus and the source of sub- or supraatmospheric pressure. 

The above apparatus may be put to many uses. A few may be mentioned : 
filtration, boiling, or evaporation under controlled, moderately reduced pres- 
sure ; regulation of aeration in urea determinations ; the regmlation of gas pres- 
sures in tonometers; the continuous evacuation of air or fluids from body cavi- 



Pig. 3. 


ties (e.g., ball valve or leaking spontaneous pneumothoraces, etc.) or from hollow 
visci (dilatation of the stomach, inflated bowels) under conditions such that the 
patient is protected against sudden fluctuations of the pump, or its accidental 
manipulation; the withdrawal of large quantities of blood from a vein under 
slight subatmospheric pressures (as in indirect transfusion), et cetera. A similar 
apparatus has been used in this laboratory for artificial respiration m open 
chest experiments in dogs. In this instance, a three-way valve was inserted 
between the trachea of the animal and the apparatus, the degree of pulmonary 
inflation being easily controlled by variation in the pressure head, and the 
rate of respiration being controlled by turning the valve by hand, the dog 




Ordered by ^ 61 ^ Kximined by Ch-irltd bj D. 

Fig- 8 — Color dark >ello%\ 


When the tests aie peifoiinecl in the laboratoiy, all calculations aie made 
on the back of tlie slip and the lesults ate lecoided in the space aftei the 
test, as illustiated Tlie technician doing the ivork initials the slip and the 
lesults are then recoided on the patient’s cbait (Pigs 11 and 12) and the slip 
IS initialed by the person doing the eliaitiiig, then retuiiied to the laboratory 
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This stain imparts to essentially everything aside from the heads of the 
spermatozoa a dull grayish color, and the heads, standing out in this drab back- 
ground, will be seen as bright golden or yellowish spots as plain as a beacon 



Fig, 1. — Photomicrographs of spermatozoa from normal population. Note the uniformity of 
size and contour. (Wollschwarz slain.) 



Pig. 2. — Photomicrographs of spermatozoa from patnologic population. Microspermia and various 
odd-shaped cells abound. (Wollschwarz stain.) ^ 

in the night. This stain is exceptionally selective for spermatozoa. With it 
the nuclei of tissue cells may also be stained, but here the morphology is so 
different that there needs to be no confusion. Because of the fact that the 
spermatozoon head maintains its morphologic characteristics rather indefinitely 
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Fig. 11 .— Color, orange. Slie 8.5 by 11 inches, margin % Inch. 



A SDIPLE SET OF LABORATORY FORMS* 


Edwix E. Osgood, M.D., Portland, Ore. 


F or the benefit of other laboratories, it seems worth while to describe a set 
of forms which have been in use in the University of Oregon ^iledical School 
since 1931. They have been copied by many other institutions and have proved 
to be labor saving to both the physician and laboratory worker. 


UXmSKSlXY OF OREGON StEDICAl. SCHOOL 
Room No. OUTPATIENT CLINIC 

Case No. Sputum 
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r 
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Layers 


Eosinophils i 


B. tuberculosis 


Charcot*Leyden cryst. j 
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Examined by. tp. Charted by; R. 

Fig:. 1. — Color, cream. 


UNIVEKSIXy OF OREGON IHEDICAL SCHOOL ,/ 

Room No. OUTPATIENT CLINIC 
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Appearance ( , n 9 P ,-.1 !»> 




FreeHCl 


Boas'Oppler bacilli 


Boas HCl Nil .> . 


Sarcinae 
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Orderedby:^ ^ . Examined by: ^ Charted by; R, D, 1 


Fig. 2. — Color, white. 


•From the Department of Medicine, University of Oregon Medical School. 
' Keceived for publication. July 28. 1336. 

1176 


rsi8— 12008— 9-32— 2M PStB— 12098— 0-32— 2M 















SUJINB L1P0L1TIC ACTIMTi 01 THE LlCrOBiLlLLLS ICIDOPHILUS 1183 


the slip litib been filed Since tlie slips .ue of papei and smaU in size compared 
to most lecoul foims, tlK\ take up ^el^ little loom ^et in an evpeiieute with 
o\ei 300,000 tests, thej ha\e pio^ed adequate 

The chait foim has the gieat ad^aIltag:e that the physician can tell at a 
ijlance whethei a laboiatoij finding is changing by meielj glancing acioss 
the foini instead of thumbing tluougli mau> pages as is necessary ^\ith many 
types of laboiatoi} lecords The laboiatoij sheet is of a diffeient coloi from 
the othei pages of the patient s chait so that one can find it easilj 

SL MM \R\ 

A simple set of liboiaton foims is desciibed, mIiicIi ha\e the following 
ad^antages (1) The^ sa\e \\iiting foi the phjsieian the technician and the 
laboiatoij deik (2) One foim sei\es the purpose of foiu foims an oidei 
foim, a label foi the specimen, a leport foim, and a lecoid foim (3) They 
pie\ent aiguments The\ ha\e demonstiated these ad\antages in actual use 
in a laboiatoij Mheic nioie than 300000 deteiiniiiations ha\e been done since 
then use Mas mauguiated 


LIPOLYTIC ACTIVITY OF THD LACTOBACILLUS ACIDOPHILUS'* 


Du ID B S\BINL, BS, \0\KERS, N Y 


A SniPLE method toi the detection of niiciobial lipase, described bj Beiiy,^ 
can liL utilized foi the diffcientiation of stiains of the Lactohacillui> aci 
dophilu6 The test consists of streaking the cultuie on agai to which butter fat 
has been added The lipoljtic activity is shown by the foimation of bluish 
gicen insoluble coppei soap which appears when the plate following an appro 
piiate incubation peiiod, is fiooded witli a satuiatcd solution of coppei sulphate 
In the following e\peiimcnts, Tonej s livci glucose agai, as lecommended by 
the authoi,^ was used 

Of a collection of 19 stiains of L acidophilus isolated fiom manj diffeient 
souices, 7 failed to show anj lipoljtie activitj The data aic shown in Table I 
With the exception of Strains 3,266 and 3,269, which failed to feiment 
sucrose and maltose, all the stiams leimented dextiose, maltose, suciose, levu 
lose, lactose, and galactose The only method of differentiation lay in moi 
phologj and colonial foim In several cases those weie snnilai, making classi 
fie ition difficult Since this situation often arises, it was hoped that the lipolj tic 
leaction might piove of assistance 

A stiiknig example of the value of the test is illustnted bv Stiains ISO 
L and 180 S Thcj weie isolated fiom the same child and their cultuial and 
morphologic chaiactenstics weie neailj identicaL Howevei, a sepaiatiou based 

•From the Laboratories of the Arlington Chemical Company 
Recei\ed for publication Xo\ember 19 1936 
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the advantage that the final record is all in the original writing of the person 
ordering or doing the work or charting, so that there can be no argument 
as to who was at fault if any error occurs. 

The manner of using these forms is very simple. The physician ordering 
a test fills in the room number, ease number, name of patient, the date, the 

UNrVEKSITY OF OREGON »IEDICAE SCHOOL , 

Room No. . OUTPATIENT CLINIC //bSV-S 

Case No. Basal MetaboUc Rate Lab. No. 

Name K Date 7/> 



Ordered bv: /ir y^. Examined by: Charted by: |^,D. 

Fij. 5 — Color, light > eIloi\ . 


UNIVERSITY OF OREGON MEDICAL SCHOOL 
Room No. OUTPATIENT CLINIC 



Orderedbyl^A^ Examined by: Sovyvj.* Charted by: R.D. j 


Fig 6. — Color, gieen 

tentathe diagnosis, and checks such tests as he wishes to order, checking 
merely routine, to include aU the routine procedures on that type of specimen. 
He then initials the slip and if he takes the specimen himself, gums the slip 
to the specimen as a label ; otherwise, he sends the slip to the laboratoiy as 
an order, and as the specimen is taken the slip is attached a.s a label. When 










JO\NER-JONLS CULTUIIL DISH WlfU INCREA'5lJ> L VKBON DIOXIDL fLVblOV 1185 


described bj Spia\^ m 1930 w is ad\OLattd loi list in cultuiiUr; anaeiobes 1)\ 
the alkaline pjrogall method, and we ha\t Ind ixcellent lesults with the tcch 
nique desciibed bj him Tin. rapidit\ md < ise with whuli mduidiul (ultuies 
could be grown promiitcd us to use this tipt of plate to glow cultures undti 
increased cat bon dioxide tension 


METHOD 

As desciibcd In Thompson ” The two solutions to pioduce c irboii dioxide 
aic (1) a molai solution of sodium bi<aibonatc (84 gni to one litci of distilled 
watei), (2) a solution of sulphmic ind (1 cc of couccntiated icid added to 
29 c c of distilled water) ” The sulplmiie acid docs not need stciilizition but 
the sodium bicaibonate should be lioilcd oi autoclaved liefoie use These solu 
tioiis when mixed in equal parts lihci ite 224 cc of caibon dioxide foi each 
cubic centimetci of bicarlionate solution Since the Sprav aiiaeiobie cultuie 
dish has a capacity of something o\ei 200 cc 1 cc of the bicaibonate solution 
is, theiefore, sufficient to cieate a eaibon dioxide concentiatioii of appioximatelv 
10 pel cent Solutions arc uitioduccd into eacli side of tlie putition of the 
base ot the dish with i 1 ec pipette The Petii dish containing the desiied 
medium is placed o\ei the base and scaled with melted paiaffin The assembled 
dish IS then tilted sligiith and solutions aic well mixed Cate should be taken 
to allow the paiaffin to haiden completeh befoie tlie two solutions aie mixed 

DISCUSSION 

This combination allows a quick, casj method of picpaiing individual eul 
tures The dish is easih inspected without breaking the seal In oui liands 
enough growth of Netn'iCi la xnU acellvhu ts has been obtained within sixteen hours 
from spinal fluid in sufficient (luautities to obtain test agglutination with specific 
theiapcutic scrum Neiasena gononhocae can be isolated in twcnti foiu hours 
from >aginal swabs Specific colonics are picked bj means of the JIcLeod^ 
oxydase method 

In one instance cultuies of Netssena intiacellulam, weie leadil} obtained 
from the blood of a patient showing the clinical sjmptoms of meningococcus 
septicemia Blood cultures bj tins method should be of paiticulai lalue when 
an atmosphere of 10 pei cent eaibon dioxide is desiicd 

The extraoidinaij vaiietj of oiganisnis as well as piofusion of giowth fiom 
cultures of vaginal swabs suggest that this should be a most i aluable method of 
studying this paiticulai gioup of \agmal flora 

REPFRFNCI’S 

•1 McLeod J W , Coates, J C, Happold, F C, Pnestle\, D P, and Wheatlej, B 
Cultivation of the (ronococcus as a Method in the Diagnosis of Gonorrhoea With 
Special Reference to the Oxjdase Reaction and to the \ alue of Air Reinforced 
in Its Carbon Dioxide Content, J Path &. Uact 39 2il, 1034 

2 Thompson, Luther A Simple Method of Supplying Carbon Dioxide in Jars for Bac 

tenologic Cultures, Am J Clin Path 5 313, 193o 

3 Spray, Robert Spalding An Improved Anaerobic Culture Dish, T Lab S.. CriN Med 

16 203, 1930 
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iv]iere these slips are filed in a file aeeordin" to the institution, a drawer 
according to the material, alphabetically under the patient's name by current 
month and current year. 

Should a physician state that he ordered a test that is not on the chart, 
a glance at the slip will show his initials and if there is no check mark by the 


UNIVERSIXy OF OREGON MEDICAL SCHOOL 
Room No. OUTPATIENT CUNIC 

Case No. Blood Chemistry 

Name aJ , /c — , 


1 

Lab. No. I 
Date p/^aM ! 



Ordered by: 


Examined by Charted by; K- D. 


Fiff. 10.^ — Color, buff. 


test, he has nothing further to say. If there is a cheek mark and a test is not 
on the slip, the initials of the technician indicate who is responsible. If the 
result is on the slip but not on the chart, the initials of the pei-son charting 
indicate responsibility here. A check mark is made in the laboratory book 
when the slip is returned to the laboratory so that one knows at once whether 







rytz centrifugation method for dugnosis of syphilis 1187 

piopoitlou of 1 giam of powdei to 5 1 1 of akohol Tlus suspension is shaken 
bj liand oi* iii a mechaineal shaking appai ilus foi one and one half houis and 
then filteied inimediateh thiough a dense filtei papei The alcoholio extiaet 
IS ineasiued, and 0 6 pei i.ent <holesttiol is added This is dissohed by 
shaking in a glass stoppeicd bottle oi b\ lotating the bottle in a natei bath 
at about 50° C toi ton nnnutes The eliolestciolized extinct is filtered The 
antigen is then leadj foi use It is stoied in a biouii glass stoppered bottle 
at loom tempeiatiiie and pioteited agiiust light This antigen will lemain 
stable foi main months 

LMULbiriCVUON V\D DIU TIOV OP THE \NTIGBN 

Into a laige test tube is measmed 0 6 c c of 0 45 pei cent sodium chloiide 
solution To that is added sIowIn 07 c c of 1 per cent eholesteiol m absolute 
alcohol This is lotatcd lighth foi a few seconds Then 06 cc of antigen 
IS added slouh and the mixtuie is shaken Mgorousl} for about one inmute 
The emulsion is diluted Mith 25 cc of 0 9 pci cent saline, and the tube is 
again shaken Mgoiouslv foi one minute The antigen emulsion is then leady 
for use Foi tins method special titiation is not leqinied and the emulsion 
will lemani stable foi about foitj eight houis at a tempeiatuie of 20® C 

VCRFOUMVNCC OP THE TEST 

Tlie size of tlie tube sliould be appio\imatel> 9 mm (inside diameter) by 
75 mm The unit of seium is 0 15 c c K citiated uliole blood is used, the 
unit IS 0 2 c c 

1 The unit of unheatod seium oi fieshh citiated whole blood is meas 
uied into the lespectne tubes 

2 To each tube is added 0 05 c e of half saturated ammonium sulphate 
This IS mixed hy shaking the laek foi a feu seconds 

3 Into each tube is then lucasuied 0 05 c c of antigen emulsion, and the 
lack IS again shaken to mix tlie contents 

4 The tubes aie centiifuged at the late of about 2 000 i evolutions per 
minute foi thiee minutes If that xelocitj cannot be obtained, the time is 
extended accordingly 

5 The tubes aie lemo^ed fiom the centiifuge and to each is added 3 c c 
of distilled uatei B> placing the index fingei ovei the mouth of the tube, 
it is ln^elted twice uithout shaking the contents This is important If 
■whole blood is used for the test, the fluids aie, without inverting the tubes, 
ponied into othei tubes uitli identical numbeis, leaMUg the blood cells at 
the bottom of the fiist tube, uhicli can then be discaided 

6 All tubes uith tlie flocculate oi the eiunlsion suspended in 3 c c of 
distilled udtei, aie again centiifuged at the late of about 2,000 revolutions 
pel minute foi two to thiee minutes, thus collecting the sediment at the 
bottom of the tubes 

7 Aftei the tubes ha^e been lemoxed fioni the centiifuge, the fluid con- 
tent IS decanted b> completelj imeituig a handful of tubes, allowing diain- 
age to the last diop The iineited tubes aie shaken once to insure com 
plete drainage 
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tne tests consist ot unflomilatid emulsion E\eu weak lositne leactions 
are impoitaiit as false positue tists aie \ei\ laie A spetiil lamp fui lead 
inj^ the lesults mas be ot sahie to the inexpeiieiued opeiatoi 

KLSl LTS OBTUNED 

Bs this method 5 000 blood tests and osei sOO spinal fluid leattious base 
been compaied with seseial othei methods ot known lelatise \alue- Among 
the blood samples weie omi 300 fiom patients in saiious stages of ssphihtic 
inteetion In cases of tieated ssphilis tins metbod pi used of equal salue to 
the test pieMouslj icpoited,* winch is one of the most sensitise leutions in 
tieated cases of philib In congenital and pi imais sjphihs this centiifuga 
tion method piosed to be moie sensitise 

On spinal fluid this method piosed to be moie sensitise and moie leliable 
than the Wasseimann leaction as peifoiincd m oui laboiatois 

susiMvns 

1 A simple and leliable eentiifugation metbod ioi the diagnosis of s>philis 
has been descubed 

2 This method apieais to be as sensitise and as specific as any sjpluhs 
test used in this couuti^ 

3 Foi this ceuti if ligation method unheated sennn and citiated wliole 
blood are satisfactoij 

4 This test can be pcifouned ssith seis little equipment as the watei 
bath, shaking appaiatus, special lamps and hand lenses aie not lequned 

5 The asAsgen is susspte to psepave and will lewiain stable toi luauj, 
months 

6 The test leqniies but a fess minutes foi its leitoimaiuo 

BEPERENCES 

3 Rjtz, F A Rapid Flocculation Alcthod for the Dngnosia ot ieclmic for 

Spinal Fluid, 7 Lab & Cum Med 22 82, 1930 

2 Cumming, H fe , et al Hit Evaluation ot Serodugnostic Tcat'^ for b>pliihs. m the United 

States, J A ai A 101 2083 193') 

3 Rjtz, r A Rapid 1 locculation Method for the Diagnosis ot bjphili-<, J Lvb Cum 

Mld 21 934, 1930 
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on a slight difference in colony size and a difference in the time of the fermenta- 
tion reactions was effected. Later, w^hen the lipase test was applied, a elear-eut 
differentiation was obtained. 

T.vble I 


NO. 

SOURCE 

COLONY TYPE 

LIPOLYTIC ACT 

32134 

Commercial concentrate 

y 

Positive 

3262 

Adult’s feces 

Y 

Positive 

5 

Adult ’s feces 

Y 

Positive 

B-330 

Adult ’s feces 

Y 

Positive 

3268 

Commercial culture 

Y 

Positive 

ISO S 

Child's feces 

Y 

Positive 

180 L 

Child’s feces 

Y 

Negative 

A 

Commercial concentrate 

Y 

Positive 

M 

Child’s feces 

Y 

Positive 

3010 

Child’s feces 

y 

Positive 

3272 B 

Comuierciul culture 

y 

Positive 

32(30* 

Commercial culture 

X 

Positive 

3017 B 

Commercial acidophilus milk 

X 

Negative 

3017 A 

Commercial acidophilus milk 

X 

Negative 

3270 

Commercial acidophilus milk 

X 

Negative 

3269 1 

Commercial culture 

X 

Negative 

3272 A 

Commercial culture 

X 

Negative 

3267 

Commercial acidophilus milk 

X 

Positive 

MF 

Infant’s feces 

X 

Negative 


•Commercial culture of L. hulonricun. 

tLabeUed acidophilus but its cultural characteristics were more closely allied to bulgaricus. 


In clinical work, this test has already proved of value in demonstrating that 
a strain administered was identical with the strain recovered. 


REFERENCES 

1. Berry, J. A.; Detection of Microbial Lipase by Copper Soap Formation, J. Bact. 25: 

433, 1033. 

2. Saiiine, D. B.: A Comparison of Media for Plating L. Acidophilus, J. Lab. & Clin. 

Med. 21: 848, 193(i. 


INDIVIDUAL CULTURE DISH WITH INCREASED CARBON 
DIOXIDE TENSION^ 


Austin L. Joy.ner, and Cl.vudius P. Jones, Durham, N. C 


T he use of carbon dioxide to stimulate the growth of certain bacteria has 
been given particular attention in recent years. hIcLeod* emphasized the 
importance of carbon dioxide in his description of methods for isolating Neis- 
seria gonorrlweae, and Luther Thompson" described a simple method of intro- 
ducing this gas in measured quantities into culture jars. These methods, in our 
experience, not only increase the accuracy of diagnosis but very appreciably 
shorten the time required to demonstrate the organisms. 

The purpose of this paper is to call attention to the advantages of the 
above methods when applied to the Spray anaerobic culture dish. This dish, 

•From the Department of Bacteriology and the Department of Obstetrics and Gyne- 
cology of Duke University School of Medicine. 

Received for publication, November 25. 1936. 
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In oiclei to ob\uite the possibihU ot an contamination while dispensing 
steiile liltiatcs, a flask has been desipiud wIirIi combines the essential 
teatuies of an aspiiatoi bottle and an oidinau filtei flask Pi^r 1 indicates 
how the flask is emploied witli a Beikefdd candle and a {rlass bell filling 
device foi filteiing and dispcnsnifr cultnie media siigai solutions etc*' Tins 
appaiatus piacticalh pieeludes an> possibility of an containination in dis 
pensing stciile filtiatcs 

To piepaie the flask foi use eitlici a Beikefeld oi Seitz filtei is fastened 
111 tlie top of the flask with a single hole iiibbei stoppei A stiip of cotton 
IS fastened aiound the joint between the lubbei stoppei and the lip of the 
flask to pie\eut emit imination should the stoppei become loose in handling 
The side tubidation inai be plugged with cotton oi connected to a glass bulb 
stuffed witli cotton as shown in the hgme A glass bell filling de\ice, com- 
pletel\ co^eled with tin foil oi heaic papei is connected to the lowei tubu 
lation with a slioit piece of thin walled lubbei tubing The entiie appaiatus 
IS then placed in the autocla\e foi steiilization 

Aftei the appaiatus has cooled, it is placed on a iing stand as shown in 
the figuie Tlie side tubulatioii is eoiinetted with tlie soiiice of vacuum and a 
pinch clamp is fistened on tlie uibbei tubing pist below tlie lower tubnlation 
The mateiial to be filtcicd is ponied into the filtei and the vacuum turned on 
When a sufficient amount has been filtei ed, the vacuum is tinned off, the 
coveiing lemoved fioni the hcH filling device and test tubes, flasks, etc, aie 
filled bv nisei ting them inside of the filling device and releasing the pinch 
clamp Tlie usual piecautions of flaming the tubes befoie and after filling 
should bo obseived with an occasional flaming of the moutli of the filling device 

Tins appaiatus finds many uses in the loutine and leseaich bacteiiologic 
laboratory wheie cultine media to\m bioths, serum, sugai solutions, etc, must 
be steiilized by filtiation and aseptically dispensed In our laboiatoiy this 
appaiatus is chiefly used foi filteiing laigc quantities of seium used in the 
prepaiation of various types of media 


•The flask and flllins device ma> be obtained In \ariou3 sizes from the Corning Glass 
Works Corning NT 



A SniPLE CENTRIFUGATION METHOD FOR THE DIAGNOSIS 

OP SYPHILIS- 


P. Rytz, Minn&vpolis, j\Iinn. 


TN THE present ceutrifiigation metliod for the diagnosis of syiihilis are em- 
* bodied the same pi-inciples for blood as earlier described for spinal fluid.^ 
This method requires very little equipment, a miniminn of technical skill, and 
only a few brief moments for its performance. It is based on the importance 
of the specific gravity in relation to the relative surface tension of the serum- 
antigen mixture. The depth of the serum-ammonium sulphate-antigen mix- 
ture in the test tube must approximate the inside diameter of the tube. If the 
depth of the serum-sulpliate-antigen mixture in the test tube used is greatly 
out of proportion to the diameter of the .surface, the latter being relatively 
decreased, the combiired antigen-antibody will not, during the process of 
centrifugation, be forced to the surface as desired, and the combination is 
then too infirm for further manipulation of the flocculate. The test would 
at the same time be less sensitive. For that reason the cHiameter of the test 
tube must be in proportion to the amount of sei’um used, and that amount in 
turn dictates the quantity of antigen emulsion, which is equal to the amount 
of half saturated ammonium sulphate: 1 part of the emulsion to 3 parts of 
the serum. Bj' that combination the specific gravity is at the same time 
brought to a desirable point, and this technique eliminates entirely the heating 
of the sei’um or the blood. 

Both eitrated whole blood and unheated serum are satisfactory for the 
test. In cases of emergency, it is most convenient to use freshly eitrated, 
unheated whole blood, but the test must then be performed within two hours 
after collecting the sample. If the test cannot be performed within that time, 
unheated serum is preferable. For this method, if serum is used, it is im- 
portant to avoid hemolysis. 

PEEPAUATION OP THE ANTIGEN 

Fifty grams of Difeo beef-heart powder are placed in 300 c.c. of anes- 
thesia ether, contained in a 1 liter Erlenmeyer flask, and shaken for five sec- 
onds CA'erj^ ten minutes for one hour. The suspension is then filtered through 
a dense filter paper and the powder allowed to dry completely by spreading 
it out on the filter paper. The dry powder is again placed in 1 liter flask to 
which is added 300 c.c. of pure acetone. This is shaken for five minutes and 
then filtered as before. To free the powder from the last drops of acetone, it 
is pressed lightly with a tongue blade covered with tin foil. In order to dry 
completely, the powder is placed in the incubator for three to six hours. The 
dried powder is then weighed and suspended in absolute ethyl alcohol in the 

•From the Clinical Laboratories of the Minneapolis General Hospital. 

Received for publication. December 7, 1936. 
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NEWBUKGER DLiLHMINVTlON Oh ICTEKK INDIA IJ\ \(1T0NL AH niOD 119J 


MLmOD 

Fleshly iliawii clotted blood is i eiitiihi^id and lit of stium is tuns 
feired to a giaduated coiitiituKe tube An equal quantitA ot coloiless ledis 
tilled acetone is added In the tase of deeph jaundued seiunis tliite puts 
ot acetone aic added Tlie solution is mi\ed allowed to stand toi h\e nun 
iites, and ceiitiituged IMie supeiuataut Uuul is piintted oil into a staiidaid 
sized test tube and conipaied with the staiidaids in a coinpiionietei bo\ Foi 
fuithei dilution, if nccessan acetone is used The s line hirht sonice piefei 
ably a stion^j dajlight lamp should be used foi all dettiininations 

Standaids aie made up c\ci 3 few immtlis and fiequentl\ thecKed a'rainst 
fleshly piepued solutions Ttn standaids of fiom one pait to ten paits in 
10,000 of potassium dichi ornate in distilled watei aie lequiied These aie 
placed 111 the staiidaid sized test tubes, a diop of 0 1 N hjdiochlouc acid is 
added to eacli, and the tubes aie tlieii scaled 

Calculation Icteiic iiidcN. = iiumbei of tlie staiulaid used x dilution of 
oiiginal seiuin Foi example, if a seiuin to which 3 paits ot acetone were 
added matclies standaid No 8 (eight paits of bichiomate in 10 000) tlie 
icteiic index is 4 x 8 =• 32 

Table I 


MIMBER 

OF 

OBSERVA 

TIONS 

MO BILIRUBIV 
31 gUANTlTV 
Tivr VAV OCX 
Bl-ROn (MQ 
in CENT) 

ICTEI 1C INDEX BV 

ACETONE METHOD 

ICTIUtC INDLN BA 

WATER MFTIIOD 

AAlKAOi 

LOWEST 

AND 

IIICIIEST 

A AI WS 

ifBAV 

VARIATION 

iroif 

AAER ACE 

AAERAGE 

LOWEST 

ANU 

niQHEST 

VVLUIS 

JfCAV 

AAPIATION 

FFOM 

AAER AOE 

114 

0 1 0 5* 

3 7 

1 10 

1 0 

104 

4 35* 

40 

34 

0(1 10 

9 1 

4 13 

2 1 

24 7 

S ()5 

113 

IJ 

11 15 

138 

10 20 

19 

59 1 

23 75 

9 7 

11) 

1 () 2 5 

17 0 

12 40 

J 3 

34 5 

22 ()5 

00 

15 

J (j 3 0 

9.4 7 

13 Jo 

o 0 

06 7 

28 IOj 

191 

30 

S 1 1() 0 

39 0 

19 70 

10 0 

120 0 

40 18o 

20 4 


•Note Within tlio norma^l range (010a mg per cent) of the qvianUtathe van den 
Bergh reaction the icteric index by the acetone method was gieater than n\e in ^0 cases and 
greater than six m 12 cases there ^sere 38 values above ten (upper limit of noimal) by thu 
water method in this same range 


RESULTS 

The table shows the aaiiations and ateiage \ allies ot the icteuc index: foi 
vaiioiib ranges of bihiubin concentiatioii bj the van den Beigh method In 
each of the 222 analyses the quaiititatixe a an den Beigh leaction and the leteiie 
index by botli the saline* and the acetone methods weie done The table ni 
dicates that the acetone method gnes lalues \ai 3 mg within a much naiiowei 
lange than does the saline method for the same quantity of biliiubin bj the 
van den Beigh test The acetone method jields lesults aiei aging about 
one thud to one half those obtained bj the saline method Howcaci, ivhen 
seiunis contain oaci 5 mg pei cent of biluubin, the icteiic indices do not 
beai a constant lelationship to the \an deu Beigh Although bj the water 

•Tlie <5alinc method is sinulai to the acetone method except tint piccipitition of proteins 
IS omitted and serums arc compared directly with the '?t'indarcis Dilution when necessary is 
carried out with normal saline (0 9 per cent) or distilled water ‘ 
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8. To the sediment of each tube is added 1 c.c. of 0.9 per cent saline. Be- 
fore reading- the results, each tube is inverted once by placing- the index 
finger over the mouth of the tube. 

9. The results are easily estimated against a favorable light without the 
aid of special facilitie.s. In negative results, the emulsion scatters readily bj" 
inverting the tube. A positive test has large floeeiiles in a cr 3 "stal clear fluid. 
A weald}' positive reaction consists of smaller floccules in a slightlj^ hazj^ fluid. 
Weak reactions should be repeated on the same sample, and, as with any test, 
checked b}' one or two other methods of known relative value.” The test pre- 
A'iousl}' described b.y the author.s® ma.v convenient!}' be used for such cheeking, 
as highly decomposed blood is satisfactory for that method, and the antigen 
for the present test is satisfactory for both methods. 

SPINAL FLUID 

Except for the difference in antigen, Avhieh permits omission of the three- 
minute shaking, the technique for spinal fluid is identical ivith the test pre- 
A'iously reported.^ The fluid should not be over three days old. Traces of blood 
render the spinal fluid unsatisfactory for the test. A cloudy fluid should be cen- 
trifuged before performance of tbe test. For the .spinal fluid test, the emul- 
sion should be prepared not more than one hour before use. 

1. Of unheated spinal fluid 0.2 c.c. is measured into the respective tubes 
of the same size as described for the blood test. 

2. To each tube is added 0.1 c.c. of half saturated ammonium sulphate. 
This is mixed by shaking the rack vigorously for a feiv seconds. 

3. Then 0.1 c.c. of half saturated sodium chloride is added, and again 
the rack is shaken to mix the contents. 

4. To each tube is measured 0.05 c.c. of antigen emulsion. This is mixed 
by shaking the rack. 

5. The tubes are then centrifuged at the rate of about 1,500 revolutions 
per minute for fifteen minutes. If that speed cannot be obtained, the time is 
extended accordingly. 

6. After the tubes have been remoA'ed from the centrifuge, 3 c.c. of 0.45 
per cent saline are added to each tube, and all tubes, one by one, are inverted 
10 times by placing the index finger OA’^er the mouth of the tube. 

7. The tubes are again centrifuged, at the rate of about 2,000 reimlutions 
per minute, for three minutes, collecting the floccules or the emulsion at the 
bottom of the tubes. 

8. The fluid content is decanted in the manner described for the blood 
test, allowing complete drainage of the tubes by careful manipulation to 
retain the sediment at the bottom of each tube. 

9. To each tube is added 1 c.c. of 0.9 per cent saline. Before reading, 
each tube is ini^erted slowly once or twice ivithout shaking the contents. 

10. The re.sults are estimated against a favorable light. The floccules 
from spinal fluid are somewhat finer than those resulting from the blood test. 
A strongly positive reaction shows fairly large floccules in a clear fluid. A 
Aveakly positive reaction has smaller floccules in a slightly hazy fluid. Nega- 



MALKIEL CIUTICISJl ON SLMNTB IILTHOD FOB LRlNB SLGAR 


1195 


Mj tliLiiiks iro due to Dr Louis J solltr an I Iir Ham '5obotka for sug{,e'vting tins 
in\c3t>gition 

UEFERENCl's 

1 Ernst, Z, and Torst^'i, J Cbcr \\k Bi timmuu^, Je BlutbvUrubiii> Ivhn 3 

2386, 1024 

2 Van den Bergli, A \ H Die Galltnfarbstofti lui Blutc Lciiuig lOlh 

Van den. Bergli, V A H, ind Grotcpais B An Inipio%ed Method for Determining 
Bilirubin in Blood, Bnt Mil 11 j7 1J4 

1 Meulcngracht, E Die klmisJic Bodeutung dor Lntersuchung luf Gallenfarb'toff im 
Blut&eruui, Dcutsclits Vreb f Klin Med 132 2S5 1020 

4 Nation, E, ind Mjers, V Carottnemii Proe Noc Exper Biol A, Med 31 620, 1934 

5 SofTer, L J Pre ent Da} btatus ot Li\cr Function Tests, Medicine 14 185, l93o 


A CRITICISM OK THE SUMMER METHOD FOR URINE SUGAR* 


SiUL. Mvlmel, M a, Boston, Mvss 


U SE o£ the Suiimei method £oi uiiuc i.u,5ai indicated that iioimaL urine 
constituents iiiiglit inteifeie «ith the sugai anal) sis 
Solutions neie piepaied containing ceitaiu constituents of uoimal mine, 
glucose to known conceiitiatioii added, and lecocei'j attempted bj the di 
nitrosahej he aeicl leageiit method of Siimnei ^ The leageiit and method 
utilized weie sueli as described^ and later modihed’ ’ bj Siimnci 

Typical lesults as to the peicentage of glucose lecoceied may be tabu 
lated as show n m Table I 

TABnc I 


SOLUTION IVGUEDIENTS 

&1G 

ADDED 

GLUCOSE 

RECOVEPEP 

PEP CEM 
RECOVERY 


2 00 

146 

73 0 


2 00 

1 79 

80 0 

Urea 

2 00 

173 

80 0 

Uric acid 

2 00 

1 70 

85 0 

Uric acid 

2 00 

1 66 

83 0 

Unc acid 

2 00 

1 72 

86 0 

Creatinine 

2 00 

140 

70 0 

Creatinine 

2 00 

1 02 

81 0 

Creatinine 

2 00 

1 60 

80 0 

Urea, uric acid, creatinine 

2 00 

0 91 

45 5 

Urea, unc acid, creatinine 

2 00 

0 89 

44 5 

Urea, uric acid, creatinine 

2 00 

0 91 

45 5 

Urea, unc acid, creatinine, NaCl 

2 00 

0 89 

44 o 

Urea, unc acid, Creatinine, NaCJ, CaCl, 

2 00 

0 83 

415 

To simulate normal urine the above constituents wore added m the'^e phjsiologic amounts 

urea, 20 mg /ml , une aetd, 0 5 mg /ml , creatinine, 
ind calcium chloride, 0 5 mg /ml 

1 mg /ml , 

bodium chloride, 10 mg /ml , 


The above analjses without the added glucose weie also simultaneously 
earned out as contiols and compared to a standaid of blank leagent Reduc- 
tion to some degiee was obseived m these cases 

•Irom the Laboratory of Biocheiiilstiy School of Medicine ami the Department of 
Medical Sciences Graduate School Boston Um\ersit> 

Keceived for publication December S 1936 



A FILTEE FLASK FOE DISPENSING FILTEATES ASEPTICALLY* 


Tho^ia-s C, Grubb, Ph.D., SPRiNGnuLD, Ilu. 


T he usual inetliod of dispensing filtrates after thej- have passed through a 
Seitz or Berkefeld filter into the filter flask is by pipetting or poiu'ing the 
filtrate out of the flask. It is obvious why filtrates dispensed in this manner 
frequently become contaminated with air-borne microorganisms during the 



Pig. 1. 

process. Those who have worked with or who are familiar with the literature 
on filtrable forms of bacteria are too well acquainted with air contaminants 
as a possible source of growth in filtrates and the consequent questionable nature 
of any “filtrable forms” obtained. 

•From the Division of Laboratories, Illinois State Department of Public Health 
Recehed for publication, Decembei 14, 1936 





CIinMICAL TEblS FOR rilE DIAGNOSIS OF PREGNANCY* 


Isvdore Gersii, AI D \\d Juuw Lenmn H V Denver Colo 


T he possibiUtj of dia^iioMug pleg^lauc^ b^ chemical tests has iiiteieatecl 
the medical piofcssiou during the past few \eais In an editonal of a 
lecent issue of tlie Jomml of the Anuiiean Medical Assoerniwu^ the diagnosis 
of piegnanc^ b^ means of tlie bioniiiie test for uiinaij histidine dis 
cussed It was pointed out that the iLsefulness of the test is not definitely 
known and fuithei imestigation was lecommended to deteiimne the value 
and significance of it Anothei chemical test which also has aioused much 
inteiest was suggested bj Visschei and Bowman ' 

Voge® in 1930 using the biomine test foi the detection ot liistidnie m 
mine (Knoop leaction) found that his lesults closelj pai illeled those of the 
Ascliheim Zondek leactioii BmtAVhite-* m 1930 obtained results similar to 
but less encoiii aging than those lepoited b^ Voge G II Dodds’" in 1930, 
after examining 380 samples of mine, concluded that the test is not specific 
foi piegnaiiej Aiiustiong and Walkei® m 1932 showed tint the Knoop 
leaction is quite specific foi liistidme and that onlj meth\ 1 histidine gave a 
similai leaction Kapellei Adlei^ m 1933 with a quantitative method deter 
mined the amount of uiiiiai> histidine excieted noinnlh , in vaiious dis 
eases, and duiing pregnaiicj Seidman® lu 1935 with a modified Kapellei 
Adler method, examined 199 samples of mine and concluded that the ex 
cietion of histidine is an mteiesting biochemic phenomenon paiticulailj 
chaiacteiistic of piegiiancj but that xt is not specific enough to seive as a 
leliable test foi this condition Foldes® in 1936 with his modification of the 
Kapellei Adlei test, leported 44 pei cent positive lesults in a senes of 
uiinaiv specimens fiom 185 cases of piegiiancv Examination of anothei 
senes of mmai} samples fiom men and nonpregnaut women showed 261 
pel cent lositive reactions He found that the incidence of histidine is 
gieatei as the specific giavitj of the mine uses, also that histidine is moie 
frequentlv piesent in concentiated specimens of mine from piegmut patients 
than in unnan specimens of simdai conceiitiation from men and nempreg 
naiit v\omen Poldes concluded that such a qualitative test is not of value foi 
the diagnosis of pregnancj 

In 1934 Visschei and Bowman- developed a chemical test foi piegnaucj 
based on the piobable oxidation of sex hormones in urine Thej examined 
317 specimens of unne from “established cases” v\ith an accuiac> of 93 per 
cent ^lenken^^* with this test examined specimens of urine fiom iionpiegnant 
women known and questionable cases of piegnanc\, and concluded that the 

•From the Department of Clinical Patholog) Uni\er’*lt> of Colorado School ot Vieillcine 
Recei^ed for publication December 19 1936 
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DETERMINATION OP THE ICTERIC INDEX BY THE 
ACETONE METHOD'-^ 


Robert A. Newburger, M.D., New York, N. Y. 


TN THIS report an attempt will be made to show that, by using acetone 
* rather than water or saline as a diluent, the determination of blood icteric 
index is rendered more accurate. The clinical course of jaundiced patients 
may be followed more precisely by this method, which may, therefore, fre- 
quently serve as a useful alternative procedure to the more complicated 
quantitative van den Bei-gh reaction. The latter, moreover, possesses the ad- 
ditional disadvantage of unreliabilitj' when the amount of circulating bili- 
rubin is less than 0.5 mg. per cent.^ 

INTRODUCTION 

To meet the demand for a simpler and more satisfactory quantitative 
method than that of van den Bergh,- ileulengi'acht^ attempted to measure bili- 
rubin colorimetrically by eoiuparisou of the serum with a standard solution 
(1:10,000) of potassium dichromate. lie diluted the serum with normal salt 
solution, and used, as an arbitraiy unit, the number of times the serum had 
to be diluted to match the standard, the resulting value being designated the 
icteric index. Meulengracht was of the opinion that bilirubin is in almost 
all instances the onlj" colored substance to be found in the serum in sufficient 
coneentration to affect the readings significantly. 

In 1924, Ernst and Forster^ i-eported difficulties arising in the use of the 
Meulengracht technique. They found that diluting with saline frequently 
rendered the serum opalescent, causing marked difficulties in matching with 
the clear bichromate standard. In addition, hemolysis, when present, made 
accurate comparison impossible. Of greater importance was the fact that 
considerable hemoly.sis was not detectable in deeply jaundiced serums, lead- 
ing to large errors when the icteric indices were determined. They, therefore, 
sought a diluent which would precipitate proteins without affecting the color 
of the bilirubin. This would insure a clear filtrate free of hemoglobin, per- 
mitting accurate estimation of the icteric index. They added two parts of 
colorless redistilled acetone to one part of serum; the mixture was filtered 
and the color of the filti'ate was compared with that of a freshly prepared 
standard solution of potassium diehromate, the serum being diluted further 
with pure ethyl alcohol until the colors matched. The authors suggested that 
specimens should be kept from light to prevent oxidation of the bilirubin to 
bilivercRn, etc. 

A simple and satisfactory modification of the acetone method of Ernst and 
Forster, used routinelj’^ in this laboratoiy, has been employed in this study. 

♦From the Laboratories of The Blount Sinai Hospital. 

Received for publication, December 17, 193ti. 
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QERSH LEWIN CHEMICAIj TESTS FOR PUGNO'^IS OF PREGNANCY 1199 


Tvbie I 


Results Odtuned Vhtii VRi\\n\ bpFumw Fro\i Cvses of PrEcvisri 



'2 H 
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o o 
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'•1 
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TOTAL 


bpecimens of 
urine 

examined 

42 

^0 

jO 

41 

31 

11 


247 

Foldes test 

Number 

posltl^e 

0 

7 

20 

29 

22 

10 

- 

95 


bpccimens of 
urine 
examined 

32 

10 

2<i 

17 

12 

5 

S 

110 

Visscher Bowman 
fcaction 

Is umber 
positive 



n 

10 

9 

4 

- 

53 


Table II 


Results Obtained With UriwrT SPEcntENs IroM Men and Nostkegn^nt Momev 
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0001 
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1015 

o 
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e 
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bpccimens of 
urine 
examined 

37 

27 

58 

73 

GO 

3b 

17 

308 

Foldes test 

Number 

po«itne 

0 

0 

0 

8 

7 

0 

4 

25 


Specimens of 
urine 
examined 

21 

8 

14 

20 

11 

i 

5 

S3 

Visscher Bowman 
reaction 

Number 

po&itiic 

1 

1 

j 

() 

4 

2 

1 

19 


DISCUSSION 

From the lesults obtained it in e\ideut that both tests jield a faiily high 
percentage of positne lesults uniiaiy bpeeimens of high specific gia\itj 

fiom pregnant -women, and that the piopoitioii of positne lesults uses ^Mth 
increase in conceiitiation of the uniie Howe\ei, specimens of uiiiie from 
nonpregnaiit iiidiMduals also jield an increasing peiceiitage of positive lesults 
as the specific giaMtj uses In om stud}, the Foldes test -Nielded 13 pei cent 
moie false negati\es and 14 9 pei cent less false positives than did the Vis- 
seher Bowman test A positne Foldes test with uiine of specific gia\it} of 
1012 or less -would be stiongly indicatne of piegiianci , on the othei hand 
pregnane} would be unlikel} when specimens of mine with a specific gia-^it} 
of 1 032 or moie give negatne leactions (Chart 1) This would also appl} to 
the Visscliei Bowman test but to a lesser degiee 
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metboil, tile curve of averages more nearly approaclies a straight line, the 
lai’ge individual variations (as indicated by the mean variation of over 30 
units) obviate this advantage. 

Values for icteric index above jive obtained by the acetone metiiod are 
regarded as abnormal although occasionally a normal serum ivill show an 
icteric index one or two units higher. When a slightly, but definitely, in- 
creased icteric index is unconfirmed by the van den Bergh test, the latter is 
regarded as probablj- being in erroi-. This has been substantiated repeatedly 
by clinical observations. It has also been found that hemolysis does not 
interfere with the accuracy of the acetone method. 

DISCUSSION 

Because of its ease and aceuraej’, determination of the icteric index by the 
acetone method provides a convenient means for following the course of patients 
with jaundice of any type. In eases where differential diagnosis is required, the 
qualitative van den Bergh is essential. However, when the amount of serum 
bilirubin is small, determination of the acetone icteric index at frequent inter- 
vals provides more accurate information than the quantitative van den Bergh 
is capable of giving. An important practical advantage is the elimination of 
hemolysis as a source of error. Hemolysis accounts for some of the more 
flagrant inconsistencies seen between the quantitative van den Bergh and the 
icteric index by the saline method. When the amount of circulating bilirubin 
is high, the quantitative van den Bergh is more reliable than the ieteiuc index. 

Certain substances other than bilirubin have been thought to affect the 
icteric index, notably lipochromes, of which lutein and carotene are the most 
important, jileuleugracht® pointed out that, while lutein occasionally colors 
the serum in certain animals, it has never been found suffieientty concenti-ated 
in human serum to influence the icteric index significantly. Nation and 
IMj'ers,^ investigating the question of carotenemia in 1934, found that in a 
series of 161 cases of which 75 were diabetics, the carotene concentration had 
a negligible effect (less than one unit) on the icteric index except in rare 
instances when there could be no question of the diagnosis. Dinitrophenol 
and atabrin maj' occasionally become sufficiently concentrated in the blood 
to cause an elevated icteric index without raising the van den Bergh value. 

The ietei-ic index is a valuable procedm’e if it is remembered that only 
the intensity of the yellow color in serum is measured.^ Li a given ease 
changes in the color reflect the quantitative changes in the bilirubin. How- 
ever, in comparing different eases, the color intensity may vary due to other 
factoi-s, such as qualitative differences in the circulating bile pigments. 

SCJIIIARY 

The various methods for determining serum bilirubin have been con- 
sidered. A modification of the acetone method of Ernst and Forster has been 
presented. The advantages of this method both technically and as an aid in 
following the progress of jaundice ca.ses have been pointed out. 
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14. 46° to 4S° C. melting point paraffin, fifteen minutes. 

15. 50° to 52° C. melting point paraffin, fifteen minutes. 

16. Embed in a suitable paraffin. 

17. Cool block in nater or on ice. 

IS. Trim paraffin block. 

19. Slount on rvood fiber block. 

20. Cut sections 4 to 6 microns in thickness. 

21. Float sections on water (albuminized slide). 

22. Flatten by gently heating in Bunsen flame. 

23. Drain water, blot and drj- in oven. 

24. Dissolve paraffin with xylol. 

25. Mount in balsam. 

26. Examine under oil immersion lens. 

Points To Be Observed In The Silver Impregnation Technic For Leptospirae: 

1. Do not fix in bulk, but cut into strips about 1.5 to 2.0 mm. thick. 

2. Do not mix formalin with tap water. 

3. Do not fix in alkaline fixatives. 

4. Do not wash in tap water at any stage. 

5. Do not leave the tissues in the fixative, but store in 70 per cent alcohol. 

6. Do not forget to have all required solutions at 50° C. on transfer of tissues. 

TISSUE: Method of Temporarily Preserving Fresh Frozen Sections Stained With Poly- 
chrome Methylene Blue, Kemohan, J. W. Am. J. Clin. Path. 6: 1,S5, 1930. 

The method employed is, as soon as the diagnosis is arrived at and before the mounting 
fluid (glucose or water) has evaporated, to paint around the edge of the coverslip with a 
clear, quick-drying lacquer (clear “Duco”). This serves to prevent evaporation of the 
mounting fluid and to seal it. The blue will of course ultimately (after a few days or weeks) 
go into solution in the mounting medium; but fixed sections have by that time been prepared 
and examined. 

The use of a clear, quick-drying lacquer is not limited to fresh frozen sections, as all 
microscopic preparations mounted in balsam, or some modification of this mounting medium, 
can be sealed with the preparation. It is also useful in preserving fat stains by surrounding 
the cover glass, thus preserving the section indefinitely. 

BENAIi FUNCTION, Evaluation of Measures of, in Persons With Arteriosclerotic Bright’s 

Disease, Elliot, A. H., and Nuzum, F. B. Aich. Int. Med. 57: 1152, 1936. 

In 111 cases of arteriosclerotic Bright’s disease renal function was measured by the 
phenolsulphonphthalein test and by the dilution and concentration test of Volhard. In addi- 
tion, the urea clearance was determined in 33 patients, creatinine excretion (Major’s test) in 
34 and the urea nitrogen level of the blood in 67. 

Impairment of diluting ability was present in one-fourth of the patients with essential 
hj’pertension. The creatinine excretion was low in one-third. Urea clearance, concentrating 
ability and phenolsulphonphthalein output were each low in one-half of the patients on whom 
these measurements were made. 

Correlation between the results of the tests was vague and little better than could be 
expected as a chance occurrence. In the individual instance, it was impossible in this study to 
predict the outcome of any one test on the basis of the result given by another. A possible 
exception to this was that an increased amount of urea nitrogen in the blood was usually ac- 
companied by a decreased output of phenolsulphonphthalein. 

The effect of weakness of the left ventricle on the results of the tests was studied in 21 
instances. The phenolsulphonphthalein output was not apparently decreased ; the urea clearance 
was. By the Volhard technique, a lag in the excretion of water and an impairment of con- 
centrating ability were demonstrated in these patients. 
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Prom these above results it may be eoneludecl that the normal urine con- 
itituents interfere with the Sumner method for sugar. 

Analj'ses were then condueted on normal urines as controls and the same 
ai-ines to which a known concentration of glucose had been added. Results 
ire given in Table II. 

Table II 


URINE 

MG. AS GLUCOSE 
IN ORIGINAL 

MG. GLUCOSE 

MG. AS GLUCOSE 

RECOVERED 

PER CENT 
RECOVERY 

ADDED 

TO BE 
RECOVERED 

1 

0.15 

2.00 

2.15 

1.79 

83.3 

2 

0.58 

2.00 

2.58 

1.79 

69.4 


0.32 

2.00 

2.32 

1.80 

77.7 

4 

0.33 

2.00 

2.33 

1.79 

76.9 

5 

0.67 

2.00 

2.67 

1.95 

73.0 

6 

0.72 

2.00 

2.72 

2.25 

82.8 

7 

0.69 

2.00 

2.69 

1.94 

72.2 

8 

0.19 

2.00 

2.19 

1.80 

82.2 

9 

0.56 

2.00 

2.56 

2.10 

82.2 

10 

0.01 

2.00 

2.61 

1.86 

74.2 

11 

0.79 

2.00 

2.79 

2.17 

77.8 

12 

0.42 

2.00 

2.42 

2.02 

83.5 


These results show that in actual urinalyses the constituent components 
of the urine hinder the actual sugar determination as performed by the 
Sumner method. 
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duo to an ab'^olute or relatne inciease in the number of small platelets; le, those belonging 
to Group 1. The prescnoe of intreased numbeis of the larger tjpes of platelets is often as 
sociated with intense regeneratnc acti’iitj, abnormal function or hjpoplasia of the mega 
karjocites in the bone marron. 

Nonnalh functioning platelets are usuallj normal inorphologicalh Fimotionalh, the 
smaller platelets are much moie attne than the largei tipes The small jtnenile platelets 
possess high agglutinating pouers, and their presence m large numbeis constitutes a 
significant factor in the lausation of spontaneous thrombosis m conditions associated nitli 
thrombocj tosis 

CntCTTLATION TIME, The XTse of Calcium Gluconate as a Test for, Goldberg, S J. Am J 

M Sc 192' 3(), 193b 

The arm to tongue circulation tiino, a iclatne inde\ of the rate of blood flow thiough 
the lungs, is a useful test of the functional effieiencj of the circulation The velocit_> with 
which the blood flows through the lunge is a composite result of the o\Tgen demands of the 
bodj and the capacity of the heart and blood %essels to propel the blood to meet such de 
mauds 

A simple method is described whicli lends itself to general use, and the results m 156 
normal and pathologit, cases are leported The calcium gluconate method giies normal read 
mgs v.ir.img fiom 10 to lb seconds, with an aieiage aim to tongue circulation time of 12 5 
seconds 

Hiperthiroidism increases the lolociti of the blood flow, and caidiac failure markedlj 
slows it. In nii-xedeina and Inpotlyroidism there is a slowing of the ciiculation in propoifion 
to the fall m metabolism The test is helpful in the differentiation of edema of cardiac or 
renal origin, and maj be of assistance in distinguishing between caidiac and bronchial asthma 
The calcium gluconate test is appro\imatelj accuiate, and easj to perform No untoward 
effects haie been ob«ened, nor has there been anj thrombosis or tissue damage in a single 
instance 

The method follows. The patient reclines, with the aim at the leiel of the right auricle 
After entering the lem, the tourniquet is withdrawn, and the circulation is poi nutted to 
return to normal A stopwatch is held in the left hand, and 3 to 5 c.c of the 10 per cent 
solution is injected as rapidlj as possible with the other, through an 18 gauge needle When 
the larger amount is used, a characteiistie response is inianablj elicited. The time requiicd 
for completing the injection is subtracted from the total circulation time, although if a 
needle of large bore be used, this raieh occupies more than one half second There has been 
recentlj made aiailable a 20 per cent solution of calcium gluconate winch permits the use of 
smaller lolumcs, and minimizes the factor of injection time Recent tests haie been c.irncd 
out with 2 5 cc. of this solution with iniprmed results There is no pain, thiombosis or 
slough should the injection be improperh made The patient announces the onset of the hot 
sensation in the pharjnx b\ cijmg out “hot,” or some other such signal The sensation is 
sudden in onset, and wells up rapidh into the throat lerj much like a “gust of steam,” to 
use the expression of one patient It is next felt in the face, and then successivclj in the 
anterior chest, perineum, the hands, and finallj the feet These effects depend upon the 
arnial of the solution in the respectiie peripheral arterial beds The onset of the sensation 
in the throat and tongue is most intense, as the substance is here present in gicatcst concen 
tration. 

After the sensation ha« cntiiclj subsided, usnalh within one or two minutes, the reading 
m.-ii be repeated, without remoiing the needle from tlie com The second reading usualli 
checks closeh with the first, indicating that the first injection of the material has no great 
effect on the circulation itself Ko discomfort is experienced b\ the patient as a result of the 
nipid injection, cieii in those with advanced heart failure 
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test is an aid to the practicing physician in the diagnosis of pregnancy. 

used this test and obtained 96.08 per cent positive results in late preg- 
nancies, 94.45 per cent in early pregnancies, and 81.82 per cent in ectopic 
pregnancies. He found tliat concentrated specimens of urine from men and 
from nonpregnaut ivomen, which contain reducing products of metabolism, 
often yield a positive reaction, and he suggested that more material be studied 
before conclusions are drawn regai-ding the value of the test. 

We first made a comparative study of the tests as outlined by Voge, 
Kapeller-Adler, and Poldes. Prom the results obtained, we eoncluded that 
the Voge test is the least efficient, giving the smallest number of correct posi- 
tive results, and that the Kapeller-Adler method is less satisfaetoiy than the 
procedure suggested fay Poldes. 



Chart 1 — Results of the Foldes and Visschei-Bonman tests m terms of the percentage 

of positive results. Foldes test, and Visscher-Bowman test, with 

specimens of urine from cases of pregnancy. — x — x — — Foldes test, and 

Visscher-Bo^man test, with specimens of urine from nonpregnant individuals 

The method of Poldes was followed except that we omitted the use of 
potassium iodide starch solution as an indicator for the exact amount of 
bromine reagent to be used, because we found that this does not add materially 
to the sensitiveness of the test. 

Following om- preliminary work with the bromine tests a study was made 
to determine the comparative value of the Poldes and Visseher-Bowman tests. 
The 748 samples of urine ivliieh we tested were received by the hospital 
laboratory for routine examination. 

Table I shows the results of the Poldes and Visseher-Bowman tests ob- 
tained with specimens of urine of varying specific gravity from cases of 
pregnancy of at least three months’ duration, and Table II presents a similar 
study of urinary samples from men and uonpregiiant women. Chart 1 records 
the result.s in terms of the percentage of correct and of false positive reactions. 
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It is evident that specimens of urine with a high specific gravity 
both pregnant and nonpregnant individuals often contain a substance 
yields a positive reaction with the Poldes and Visscher-Bowman tests, 
mens of urine from pregnant women contain this substance more freqi 
however, than do those of noupregnant individuals. 

CONCLUSIONS 

1. Studies of the Voge, Kapeller-Adler, and Foldes tests showed tl 
named test to be the most satisfactory. 

2. Samples of urine with high specific gravities from normal indivi 
and from pathologic states unrelated to pregnancy often jield positive ] 
and Visscher-Bowman reactions. 

3. The Foldes test gives more false negative and less false positive 
tions than does the Visscher-Bowman test. 

4. Our results show that neither the Foldes nor the Visscher-Bowme 
is satisfactory for the diagnosis of pregnancy. 

REFERENCES 

1. Editorial: Urinary Histidine in the Diagnosis of Pregnancy, J. A. M. A. 106 

1936. 

2. Visscher, J. P., and Bowman, D. E.: Chemical Determination of Pregnancy, Pr 

Exper. Biol. & Med. 31: 460, 1934. 

3. Voge, C. I. B. : A Simple Chemical Test for Pregnancy, Brit. M. J. 2: 829, 1929 

Hoy. Soc. Med. 23: 638, 1930. 

4. Burt-White, H.: Discussion of paper by J. H. Hannan, entitled "The Detection 

Presence of the Hormone of the Anterior Pituitary Body in the Urine as an Ai< 
Diagnosis of Pregnancy,” Proc. Boy. Soc. Med. 23: 639, 1930. 

5. Dodds, G. H.; Value of the Bromine Test for Diagnosis of Pregnancy, Brit. 5i 

948, 1930. 

6. Armstrong, A. B., and Walker, E.: The Bromine Reaction of Pregnancy Urine, B 

J. 26: 143, 1932. 

7. Kapeller-Adler, B. : Uber eine neue Methode zur quantitativen Histidinbestimmu 

iiber deren Anwendbarkeit zur Untersuchung von biologischen Pliissig 
insbesondere von Gravidenharnen, Biocheni. Ztschr. 264: 131, 1933. 

8. Seidman, T. B.: The Determination of Urinary Histidine as a Chemical Ti 

Pregnancy, Am. J. Obst. & Gynec. 29: 431, 1935. 

9. Foldes, F. : Das Vorkoramen des Histidinis im Menschlichen Urin, Biocheni. Ztscl 

199, 1936. 

10. Menken, J. G.: Chemical Pregnancy Beaction of Visscher & Bowman, Nederl. ti 

V. geneesk. 79: 979, 1933. Abstr. Deutsche med. Wchnschr. 60: 1837, 1934 

11. Dolflf, C.: Bericht iiber einige Nachuntersuchungen der Chemischen Schwangersi 

reaktion von Visscher & Bowman, Zentralbl. f. Gynak. 59: 2901, 1935. 



IS THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


The REVIEW of 
GASTROENTEROLOGY 

The Pioneer Journal of Qastroenterology, Proctology and Allied Subjects in 
United States and Canada 

146 Central Park West 
New York, N. Y. 

“In my opinion the Bevieio of Gastroenterology is the most interesting 
periodical on medicine or surgery. Yoti are to he congratulated upon the 
high standard of excellence maintained.” 

So writes a subscriber from abroad in an unsolicited letter to the 
Editor. Each day similar letters are received. Ninety-six per cent of 
the subscriptions are renewed annually, and more and more new ones 
are being sent in. 

The Review of Gastroenterology, now in its fourth year, is the offi- 
cial organ of the National Society for the Advancement of Gastro- 
enterology. It is published quarterly and contains proceedings of the 
Society as well as articles of material value to the specialist and the 
general practitioner. A well-organized abstract department, covering 
literature from all over the world on gastroenterology and allied fields, 
makes it an essential addition to the library of the well-informed physician. 

As in the past, the Review of Gastroenterology has again been 
recommended by the Committee on Hospitals of the American Medical 
Association as a requisite for the libraries of hospitals approved for 
! intern training.* This, in itself, is a sufficient indication of the indis- 
: pensability of the Review of Gastroenterology. 

Volume 4, No. 2, the CONVENTION NUMBER appearing in time 
for the “Second Annual Convention of the National Society for the 
Advancement of Gastroenterology, Inc.," to he held in Atlantic City, 
N. J., June 9-11, 1937, will be an issue of merit. Among the contributors 
i to this number are; Drs. Martin B. Rehfuss, Edward C. Eeifenstein, 

I Leslie A. Carlson and Andrew B. Rivers, T. Grier Miller, Harry L. Segal 
and W. J. Merle Scott, Samuel Morrison and Maurice Feldman. 

Order your copy of the Review of Gastroenterology noiv and avoid 
disappointment, or better still, send in your subscription for one year 
on the convenient coupon below. 

•J. A. M. A. XOS: 1051. March 27, 1937. 


STIBSCEIPTION BLANK 

The Keitew of Gastroenteeology 
146 Central Park W^est, New York, N. T. 

Enclosed ilnd S2.00 ($3.00-Foreign) for one year’s subscription to The Bewew 
OF Gastkoexteroeoqv. 


State 


Name 
Street 
City _ 


Mention this Journal when writing to Advertisers 




.fllTinsn 61 ^lnraJOJ iBnnaja^ip aq; ni i^iujou aiiJ raojj uoijBiAap aqj ‘umadoquiojiu 

tl)iu pa)\,TaossQ a60i{} nt eaiui; )12 puB stsoijCaoqaiojq) q)ivv po)TtiaOb6u &aoi)ipuoD n;[ 

f dnojo oj ^naa 

aad i 0 8 dnoiQ :juaa jad f n *5 dnoiQ ^naa jad g gg ‘x dnoag oj Suo^aq s4a[ajBid Sut 

mnaiia oqj jo ^uaa jod 9 gT suosJad 11,01100 oj 6}a[0}oid podi-qb itinSaiii jo Soiieieuoa 
dnoJO P^'' ‘lajaxuuip ox aioiu 10 suoiatut gg sjafajuid jo SuijBibUoa ‘g dnoiQ ‘laiamup 
ut snoiauu g 5 sjoiaji-id jo 3un6iBuoa ‘s dnoio ^-lajaiump ui Buoiaiin g i B4aiaii.id jo Snusi&ooa 
‘l dxioio a2is oj Suipjoaax, sdnoiS anoj oioi pottjiiuojai|ip aq xiua ejaiajBid ibuijoo aqx 

OOO'OOS ;noqo t,i siinpi. p luiou or lajauitnim aiqna lad sjoiajuid jo laqranu aSoiaix, 
axp poxpaia sup qPAl pauiraiajap si latatuttpui oiqtxa lad bja^ojud jo laqmnu ajnpbqi, 
aip put ‘lauusra iBObix atp ut auop uaip si )unoa ojCaoiipfia niaip ni sjuaiina jib ;uaAajd 
IpM uinjBiojjad pinbq xpivi 6ootii,ii.daad aip jo sa^pa Dip Suquag pasn 3uiaq sua^ uoisjdui 
lui po atp apBui SI )anoa a; Caoiip via a) Caoqiaoitp aii}x;[aj 1, sa)nuixu uaa^jg 0} ua) tnoij loj 
paB}s 0; pauonx, naaq avuq &not}BJx.daid aq; Jd)^u poi, 'doip qaua jdao paaB^d si dqs laioa y 
sdojp aSitj g spptiC dna aip oi ping jo fpiuunb aqj su ‘pauiujqo aq uta suopBiudaid aaiip 
Agunsii ‘apqs ss\.i3 u 0; lojLaqddB pap oa uigi,Ji.d « jo souaui Cq paiiajbUBJ} uatp pun paiiijs 
fpua3 Bi ainixiui aijx dna ng^LiBd 1. ui pauiciuoa ping 3ui)npp jo (sdoip jo g) iCjijuunb 
perns B }0 ooBjjns aip 0; paqddn si oinixiin aip ‘joanpp jo dojp aip ojut poduasa buq poo^q jo 
dojp aSiiq ^p^aI^lgne i. jajjy pjnwuuop lapajip st aat.jjns Ji.rn|i,d aip ^mp os joao paujuj 
vCnainb 61 punq aip pas niqb oip jo aaujjns o«p haqasaJ poojq aip aiojaq punovi ainjaund 
aip lavo paas[d uaip si ping 3upnpp aip jo doip y papjsasip 8i pooiq jo onj jo dojp ^eig 
aqx Jaq;a pan loqoais ipuv 3uiOp ^uonbasqns puv lajuii pus dsos ipuv sjiud aip jo Snibnuaia 
i|3nojoip Ja;|s }aaus[ apsoiojns uc ipuv ^lainpund si dpiaSug aq) jo aanjins jsiu^sd aqx 


oooc 

ja)SAV panW5i(I 

91 0 

oiqq jAsaia )usqpja 

010 

a)suoqjsaiq mnipog 

010 

osoj)xac[ 

UfO 

opijopp mnipog 

00 1 

a a JO laS 

a)Qqdboqds)diu xunipog 


pdsn aq (ctu ootjnios 3uiuO|ioj aq) s)a[a)sid dtp uts;8 o) a^qiiJisap si 
p ji »aot)SJi,dajd asaip ur i^puanbajjuc ja()cj uaob aju aj{) ai3o[otb^qd uoiuiuoa oq) aq o; 
pneoCy iq paiapibuoa stujo; pa)i3uoid vnuiaadsa ba)Caoqujojtp padsqs Xpsin3ojJt ‘pioio Jo 
punoj aju b;d[d;sid aq) ;o ) 60 ]^ vjoqduad aip uiojj 3iiT)adCojd sobsaaojd aqipuidb 

enojamno q}iAi eaipoq appaijaa ,C{qSiq juap pa)si 06 i Sapsog aaij ss juaddu *&ua[ uoisiaiu 
lui jio aip ipiu pdija»qo uaqJi 'uoi)n[Ob snp ui 6)0ia)Vid aq) bUoi)ipuoa ;siui)do Japup^ 


OUOl 

ja)s\i pan‘l'’*CI 

T 0 

asoj)xaQ; 

SO 

opijopia xunipog 

0 t 

0)Bqdboqdi )aui lunipog 

a a JO ui3 



aoi)isodiuoa 3uivvopoj aq; bSi[ 3ui)unoa )d[a)spl 
pjpuaja^ip pus 1X5)0) ipoq joj uopsSpsaiui siip xix ijovoplma ping SuiAJOsaiJ aqx 

P86r ‘tore Lg {dn iuj jpj\ I laro imnajama aqj; ‘iiinoo ia'iaiV'I*! 

3ui)uioddibip bi siBouSoid o) pis ui b\ h)6a) a[qsiis\c aq) jo anisi aqx 
snx.iqauajsd jsuai Cippiaq jo )unoius jsn)js oip jo -suiJO) ui ossosip pjuaj ai)Oja[abOiJO)JS 
ipitt suObjad ui uoi)aunj isuai }0 s)sa) jo b)(nsii oq) )ojdja)ui o) )inaij)ip st )i 

aiaij)uai )joi aip jo ainpsj 

3xiipuadiac jo sisou3sip aq) ui onp v jo aq \sui ajxi'iboid b)t jus uiSuo istpjua jo i[ijsuiijd 
si sunApd {sujn)aou b)uoi)Bd xpixb iq aansa snoi\<to )noq 4 iu uwoqb nai[\\_ pobbnasip sr 
*,£Bp aip JO )jsd ja))i5i aq) ui pamnsuoi bping o) asuodsai ai)ajnip aq) ut ^spp s O) aiqsaosj) 
‘)jsaq oq) JO opis )jai oq) jo Sbouqsau i[)iu b)uoi)sd ui suipaou jo aousa9iu3ib aqx 


SOSI 


sx y\ uxsav 



20 


THE JOURNAL OP LABORATORY AND CLINICAL MEDICINE 


Just Published 


EMOTIONAL ADJUSTMENT 
IN MARRIAGE 

By LE JIOK CLARK, M.S., M.D., Assistant in Obstetrics and Gynecology, University of 

Illinois College of Medicine. 

260 ])ages. Beautifully bound ivitli jacket. Price, $3.00. 

A Valuable Guide for Physician and Patient 

'T^HE aim of this book is to increase the sum total of human happiness 
hy seeking to contribute further truths upon ivhich a satisfactory 
adjustment of the sex side of marriage may be based. The author considers 
the sexual side of life in its relation to the individual, the family, and 
society. He gives the parent-group the necessary information as a basis 
for a rational orientation of their own sex lives and deals with the prob- 
lem of sex education for children. The book deals with the problems 
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correct the difficulties. 
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CHLOEIDES, Tlnnarjr Determination of Fastib B I I V 107 14 1‘>3C 

The following list i nlel m i i q i on He postoperative use of fluul (fluid post 
opcratirelj ) 

Place 10 drops of umiu’ m ti t tube All I drop of a 1 to 5 potassium chromate 
solution The fluid will niw ism s mewliat hstmeth >cllo\v color Vdd drop hj drop 
with the same droppci or one of tl sinie tilibcr a 2 0 per ceut silver nitrate solution until 
a permanent and diatmet olor 1 inge f red bionn occurs {resulting from the formation 
of silver chromate^ The luimlier t Irops required to produce the change of color expresses 
in grams the content of i! lonle p t liter of unnt 

HYBERCALCBMIA Induced Its Possible Therapeutic Relation to Thrombocytopenic Pur 
pura, Lowenburg H Sr and Ginsburg T M JT A M A 106 Jl, 177^ 

V second ta'-e ol a ute Injei al emu proluced bj intentional overdo»agc with para 
thvroid extract oecurrel m a lo\ xith thromboev topenic purpura 

Toxic sxmptonis otiurnng m n in are similar to those reported, bj nnn\ workers as 
occurring in annuals with txpeninentil hv’percakemia 

The earliest svnqtom n vomiting Thu is followcl sliortiv bj weakness apathv, and 
leth irgj 

Both pvtients one hjiervahemia w s established presented defimte objective changes 
in the bUol (bleeding time ilottmg time clot retiaction platelet count) as well as clinical 
cure 

A cause and effect relationihip between the hv’percalcerais and the apparent cures is 
suggested although there appear to be no sound theoretical grounds for such a conclusion 
Calcium gluconate was used to profert the bones from the witJidrawal of calcium from 
them into the blood 

HODGKIN S DISEASE The Gordon Test ' for Goldstein J D Am J M Sr 19i 77n, 

1D3G 

Biopsv material from 7 to 9 cases of Hodgkin s disease produced an encephalitic 
•jj-ndrome (a positive “Gordon tc^t ) when inoculated intraceiebrallj into rabbits 

Twentv control Ijniph nodes, including S tuberculous node® and 2 nodes from infectious 
mononucleosis, were negative 

There were no false positive Two of 9 noiks from established cases of Hodgkin s 

disease failed to give a positive test 

TYPHOID Production and Persistence of H A O Agglutinins and Complement Fixing 
Bodies in Persons Inoculated With Typhoid Endotoxoid Vaccine Grasset, E, and 
Lewin W Bnt J L\per I’ath 17 17‘i 1931 

The sera of individimla inoculated tviUi tvpUoid cnlotoxoid vaccine produced bv the 
Soutii African Institute for lledital Research ahowod the pre erne of H and O agglutinins 
in the large mnjoiity of cases in high titci A concentrated mtigen produced a higher 0 
igglutium re'-fon&e than tins regular product 

Tl c titer for H agglutinins shortlj after inoculation is much higher th la for 0, but 
tiiG titer of the latter remains at a more coostant level, the H titer falling rapidlj 

At some stage during inoculation complement fixing bodies were present in approxi 
mately 32 pc of ladiriduals inoculated with endotovoid raceme of a lonceatrntion as I'sutd 
for human use A more concentrated antigen, in a series of 7 individuals, produced a posi 
tue complement fixation reaction in all cases 

Of «era from 33 cases examined seven months after the last, injection, 4, or 12 pt, 
gave a positive complement fixation reaction 
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HEACEIVTS — p-ToUienesiilfonic Acid and Dimethjl-a- 
naphth) lamiuc 

SIETIIOO— Colorimetric, by comparibon ^ulh standards 

ItEFBnEACE — Marshall, /Voc. Soc. Exper, Hiol. & Med. 
36, 422 (1937) 

The method, "u Inch is simple, rapid, and sensitn e, is applicable to 
blood, urme, plasma, or serum A good estimation of conjugated 
sulfanilamide is possible, also 

Eastman p-ToluenesuIfonic Acid (No 984, 100 g—$l 25) and 
DiraethjI-a-naphth^ laraine (No 1000, 10 g — 85{^) are a\ailable 
for immediate shipment Details of their use m the abo\ e proce- 
dure will be forwarded ujion request Eastman Kodak Companj, 
Chemical Sales Dnision, Rochester, N Y 
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A Rapid, Efficient AUTOPSY SCALE 

Counterbalance Permits Reading Net Weight Directly 


Complete with Stainless 
Steel Tray 


No Loose Weights 


Quick, accurate weighing is 
accomplished on this all steel 
autopsy scale. It has no loose 
weights to become lost or 
cause slow operation. The counterbalance permits the scale to be used with or 
without the tray. This also allows the user to read from the beam the next weight 
of the contents without any calculation for weight of tray. Tray and platform 
are made of Stainless Steel. Finish of scale is oven-baked white enamel. Grad- 
uated beam reads in metric measure, 6 kilograms in 10-gram divisions. 
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Front Viox^.' showing Comparator 
Slide in position 


Showing field of 
view in which the 
reading is 15 grams 


3435 

Complete Outfit in case 


HEMOGLOBINOMETER, Haden-Haiisser -Clinical Model. A simple^ easilv 
operated instrument, based on the same principle as the **Laboratory Model, i. e. the 
colorimetric determination of the hemoglobin content of blood by means of a glass 
standard bearing a published spectrophotometrio relationship to, and visually easily 
matchable with, acid hematin. The Clinical Model is, however, much smaller in size 
and is intended for use with an outside source of light, such as daylight or Mazda 
bulb. 

The direct reading gram scale is in practical coincidence throughout its range 
with hemoglobin content as determined by the oxygen-combining capacity method 
of Van Slyko and the Wong iron content method as shown by the following com- 
parative table of hemoglobin readings in grams per 100 ml of whole blood as made 
by Dr. Knsscll L. Haden in the laboratories of the Cleveland Clinic. 
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Van Slyke 
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Capacity 
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Content 

Method 



♦Russell Haden, Jour, of Lah. and Clin. Med., Voh SO, Ko. 7 (Apri?, jtWJ), p. 762. 
••Russell L. Haden, Jour, of Lab. and CUn, Med., Vol. 10, No. 1 {Oct., 1930), p. 6S. 
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estimation. He found that since creatine was extracted along with tiic guani- 
dine liases, and gave a color with the color reagent, it was necessar.y to apply 
a correction for tlie color due to creatine. Using this method, Major and 
Weber” again noted an inerea.se in the blood guanidine values in li.ypertension 
and in terminal nephritis. The inerca.sed blood guanidine values in hyperten- 
sion were very irregular, did not follow the blood pressure, and were usually 
accompanied by an elevation of the blood uric acid and uonprotcin nitrogen. 
A few eases of uremia showed values as high as 2.3 mg. per 100 c.e. of blood, 
ilajor and Weber also noted that the injection of sufficient guanidine into the 
blood to double the blood guanidine concentration, caused a marked increase 
in the blood pressure. 

Nakazawa and Abe,'- in 1928, found that injections of methyl guanidine 
into the brain and spinal cord gave results similar to intravenous injections. 
Major and Weber” further demonstrated that injections of methyl guanidine 
into adrenalectomized animals gave the same rise in blood pre.ssure as until 
normal animals, showing that the effect of guanidine is not due to a stimulation 
of the adrenals. 

In another paper. Major” reported a study of the guanidine of additional 
cases of hypertension and nitrogen retention, using the charcoal method. He 
again observed a definite hyperguanidinemia in all cases of nitrogen retention. 
The increase in blood guanidine appeared to somewhat parallel the degree of 
azotemia, although he did not mention this point. Over 60 per cent of his 
eases of liyperteusion showed some increase in the blood guanidine concen- 
tration. It is significant to note that most of the cases of hypertension with 
gunnidincmia also showed some elevation of the blood nrie acid or nonprotein 
nitrogen, indicating a tendency for renal insufficiency. In an address in 1932, 
the same author”’ stated that he had confirmed the,se findings with 400 additional 
eases. 

In 1930, Pfiffner and M.vers’“ described a modification of Major and 
AYeber’s charcoal method, wlierehy the creatine correction is eliminated by the 
use of the autoclave. They also showed a possible hyperguanidinemia in a few 
eases of hypertension, but these cases also exhibited a tendency for nitrogen 
retention. The same year Eemond and Colombies” reported to have found 
no relationship between guanidine and the nonprotein fraction of the blood. 
Tliey found a definite Iiypei’guanidinemia in some of their cases of hypertension, 
and further observed a lowering of the blood guanidine concentration in these 
eases by administering parathormone. Dc Wessclow and Griffith'® and also 
Tiirries'” reported a similar relationsliip between Iiypertension, nitrogen reten- 
tion, and blood guanidine. 

Pekelis and Parenti-"'-- in several paiiers (their analytical data are so 
erratic as to really confuse the issue) appear to have shown a hj'perguani- 
dinemia in most cases of niti’ogen retention, althongli the increase is not pro- 
portional to that of the other nitrogenous conslituents. Most of tlicir cases of 
essential hypertension showed normal values for blood guanidine. Zappacosta^' 
with a new metliod reports similar findings. 

Marcolongo and eoworkers'^’ -® appear to have found essentially normal 
blood guanidine values in all tlieir cases of hypertension, hut observed a definite 




SARTORIUS 

Standard 
Microtome 
No. 27 


A substantial instrument with adjustable 
kniCe holder and automatic oh^ct advance- 
ment. Thickness of section adjustable from 
2 .Sm to 40/1 in steps of 2.5 /i. 

For paraffin, celloldin and frozen speci- 
mens. Dual guide rail of one-piece 
knife holder prevents springing, even 
when cutting hardest specimens Ad- 
vancement adjustment by pin locking 
device COs Freezing Apparatus for 
chilling of object or knife. Dntire 
mechanism fully enclosed. Waste mat- 
ter collected In tray beneath holder. 
Price, with object holder 40 mm. sq. $75.00 
CO, Freezing Apparatus with knife 

cooling device $28.50 

Sole Importers for U. S. and Canada 

Pfalt^ £> Bauer, Inc. 

EMPIRE STATE BUILDING, NEW YORK 



Simultaneously 


This unique micio slide staining tray is made of aluminum, fitted 
with brass slots to accommodate 100 slides, 75 x 25 mm. By re- 
moving the rubber stopper in the tray, the one pint of liquid can 
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111 Table I ilie giiaiiidiue values are tabulated before and after correcting 
for the conversion of creatinine into guanidines by the charcoal. The correc- 
tions are small when compared irith the absolute values for the blood guanidine. 


T-vble I 

Bi.ucii) Ui.vKiwNE tViTU Nitrogen Eetextion 


( Flguics in mg. per 100 c.c.) 



AGE 

SEX 

CKEA 

KITF.OGEX 

GREAT- 

IKIXE 

SUGAR 

Gt'ANIDIXE 

DE- 

TERMINED 

GUANIDINE 

CORRECTED 

BLOOD 
PRESSURE 
mm, Hg: 

CUN. diagnosis 

AND REMARKS 

1 

32 M 

18 

2 

95 

0.31 

0.28 


Acute hepatitis 


40 AI 

21 


26 

0.35 

0.32 


Adenoma of the 

3 

59 M 

35 

2.3 

85 

0.35 

0.32 

110/74 • 

pancreaf' 

Gen. paresis 

i 

29 F 

15 


0.36 

0.33 

200/140 

Chr, glomerulonepliritis 

5 

*ib .Ni 

34 



0.37 

0.35 

106/72 

Gen. paresis 

6 

43 M 

17 


93 

0.37 

0.35 

120/85 

Portal cirrhosis 

7 

43 M 

21 


0.41 

0.38 

125/85 

Portal cirrhosis 

s 

53 M 

26 


152 

0.42 

0..39 

236/140 

Nephrosclerosis 

Nephrosclerosis 

9 

J\l 

40 

4 

93 

0.44 

0.39 

240/330 

10 

68 M 

21 

2.2 


0.43 

0.40 

300/50 

Portal cirrhosis 

11 

12 

40 11 
S9 11 

27 

17 

2.5 

95 

0.48 

0.49 

0.44 

0.45 

250/108 

118/92 

Nephrosclerosis 

Prostatic obstruction 

13 

56 11 

22 




0.51 


(Urea had been high) 


174 

0.54 

198/130 

Nopbroselcrosis 

14 

56 F 

49 

6 

0.59 

0.51 

150/90 

Diabetes and Clir. 

15 

55 11 

75 

* 


0.0.3 

0.53 

200/138 

nephritis 

Chronic nephritis 

16 

36 F 

37 

3 

102 . 

0.00 

0.56 

190/140 

Nephrosclerosis 

17 

31 F 

76 

7 

449 

0.65 

0.56 

110/78 

Diabetes and Chr. 

18 

54 11 

95 

8 





nephritis 


0.70 

0.59 

105/95 

Chronic nephritis 

19 

17 F 

31 

2 

170 

0.63 

0.60 

250/190 

Nephrosclerosis 

20 

0-i 

71 

7 


0.83 

0.73 

160/80 

Prostatic obst. 

21 

50 11 

49 

6 


0.86 

0.78 

152/90 

Polycystic kidnevs 

22 

iu F 

120 

8 


0.90 

0.79 

210/150 

Glomerulonephritis 

23 

60 11 

92 

7 

170 

0.90 

0.80 

235/150 

Nephrosclerosi.s 

24 

30 F 

60 

s 

100 

0.92 

0.81 

195/148 

Nephrosetorosis 

25 

43 11 

SS 

4 


1.00 

0.94 

182/74 

Glomerulonephritis 

26 

24 F 

84 

13 

108 

1.15 

0.98 

120/70 

Glomerulonephriti.s 

27 

oX AI 

160 

14 


1.20 

1.00 

220/160 

Nephrosclerosis 

28 

43 11 

141 

7 

142 

1.11 

1.01 

128/103 

Penal T.B. 

29 

50 11 

56 

s 


1.13 

1.02 

150/90 

Polycystic kidnevs 

30 

33 F 

35 

5 


1.10 

1.03 


Eclampsia and 


32 11 







nephritis 

31 

159 

S 

SO 

1.14 

1.03 

100/70 

Acute hepatitis with 


F 







jaundice 

32 

42 

7 


1.17 

1.07 


Eclampsia and 









nephritis 

33 

36 F 

69 

11 


1.25 

1.10 

190/130 

Chronic nephritis 

.34 

34 P 

97 

16 


1.35 

1.13 

220/140 

Chronic nephritis 

35 

24 F 

110 

10 

US 

1.37 

1.15 

120/60 

Chronic nepliritis 

36 

37 F 

114 

13 


1.35 

1.17 


HgCL poisoning 

37 

79 ir 

100 

20 

140 

1.40 

1.12 

186/13S 

Chronic nephritis 

38 

31 11 

207 

14 

134 

1.44 

1.24 

220/168 

Glomerulonephritis 

39 

32 11 

199 

15 


1.49 

1.28 


Glomerulonephritis 

40 

24 F 

181 

19 


1.59 

1.32 

140/75 

Glomerulonephritis 

41 

35 P 

150 

10 

128 

1.57 

1.35 

260/160 

Nephrosclerosis 

42 

54 F 

150 

17 


1.66 

3.42 

210/140 

Chronic nephritis 

43 

26 11 

186 

10 


1.65 

1.43 

130/70 

Glomerulonephritis 

44 

42 M 

182 

15 


1.71 

1.50 

220/130 

Chronic nephritis 

45 

72 11 

210 

19 


1.SS 

1.61 

150/80 

Adenoma of prostate 

46 

59 F 

150 

12 


1.80 

1.63 

240/140 

Neplirosclerosis 

47 

30 F 

191 

23. 

215 

2.00 

1.6S 

210/140 

Chronic nephritis 

48 

37 11 

257 

16 

119 

2.50 

2.28 

80/28 

Chronic nephritis 

49 

4S 11 

311 

25 

111 

3.00 

2.05 

210/150 

Chronic nephritis 
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o 
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below normal. Ulher high values with normal blood pressures can be seen in 
('ases 31, 35, 40, 43, and 44 (see also Case 3, Table II). However, it appears 
that cases with high blood pressures are accompanied by a higher guanidine 
\ able, than those wnth a normal blood pressure, where the degree of azotemia is 
similar. 

BLOOD GEAXIDINE IX HYPERTEXSIOX WITHOUT XITBOGEX RETEXTIOX 

In Table HI are presented guanidine determinations on tlie blood of 12 
eases showing hypertension without nitrogen retention (if one may judge by 
figures for tlie blood urea). In these cases, the systolic lilood pressures range 
from 180 to 275 mm. of mercury. The first 11 cases show guanidine values 
within the normal range, the average value being about 0.23 mg. ])cr 100 c.e. 
of whole blood. This is essentially the same average figure as that given for 

Tabi.h III 

HyPKRTEX.SIOX I'NCOMPJ.irATED WlTH NlTP.OC.EX EETEXTIOX 


(Figures in mg. per 100 c.e.) 


TASK 

AGE AND 
SEX 

BEOOD 

orAxiDixn 

UREA 

NITROGEN 

BLOOD 
PRESSURE 
mm. Hg 

DIAGNOSIS 

1 



i8 

19S/130 

Essential lij'perten.sion 

2 

()1 M 


11 

200/120 

Essential lupertension 

•1 

•> 

6- it 


11 

19(i/127 

Essential Iij'pertcnsion 

4 

54 M 


9 

180/1.30 

Essential hypertension 

5 

51 M 

0.24 

15 

186/120 

Essential hypertension 

c 

70 M 

0.21 

10 

215/140 

Cerebral arteriosclero.sis witli Inper- 






tension 

7 

55 

0.23 

11 

200/150 

Hj-pert. heart disease 

s 

53 M 

0.2S 

14 

190/120 

Hj-perf. heart disease 



0.24 

12 

210/140 

Hj-pert. heart disea.se witli arterio- 

9 

S3 F 




sclerosis 

to 

33 F 

0.19 

12 

178/100 

Essentia] liypertension and piegnancv 

n 

35 F 

0.19 

13 

190/135 

Essential liypertension 

12 

55 M 

0.56 

14 

275/170 

Hj-pertensive heart disease, arterio- 






sclerosis, and hemiplegia 


normal individuals, and indicates no hyperguanidinemia whatever. On the 
other hand. Case 12 shows a distinct elevation in the blood guanidine eoneen' 
tration. This ease undoubtedly falls in the category of Bohn and Sehlapp’s 
eases-® of nephritis that exhibited lij-perguanidinemia without azotemia, as au- 
topsy revealed a marked sclerosis of the arterioles of tlie brain and kidney. It 
would seem that in this ease, the increase in blood guanidine was connected with 
tlie renal pathologj', the hyperguanidinemia appearing before any other signs 
of azotemia. 

COXCLU.SIONS 

1. Blood guanidine determinations have been carried out on the blood of 
a series of patients exhibiting nitrogen retention, the renal insufficiency arising 
from a variety of kidney disorders. 

2. In these eases, blood guanidine concentration was found to follow, in 
general, the degree of azotemia, as measured by the values for blood urea and 
creatinine. Although the guanidine concentrations did not strictly parallel 
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GUANIDINK LIKE SUBSTANCES IN THE BLOOD* 


II Biood Guamdinf in Nitrogen Retention and Hypertension 


Jerome E Andes, PhD, JID, Morgvntown, W Va , Ch\rles R Lined \r, 
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M ajor,' m 1925, using SUarpe’s picric acid method, reported a decreased 
guanidine c\cietion iii patients vnth nephritis and hypertension He 
also noted an increase in the blood pressure when methjl guanidine i\as in 
jeeted into the blood of dogs, and found that the use was due to a constriction 
of the aitenoles In anothci paper,” he reported an increase m the guanidine 
excretion in patients Mith decreasing blood pressure He fuithcr shoi^cd^ that 
guanidine compounds produced no rise in the blood pressure, if thej uere 
injected slowly, and in 1926, he demonstrated* that hepatic extracts louer the 
hypci tension produced bj guanidine injection, by dilating the capillaries How 
ever, Greenwald® ® and "White, ^ in the same ycai, showed quite conclusively that 
Sharpe’s picric acid method is valueless foi the determination of guanidine 
bases in the urine Pfiffner and Myeis,® in 1926, using a method whereby the 
guanidine bases aie determined duectly on the Folm Wu blood filtrate bj the 
use of Marston’s color reagent, showed an increase in the blood guanidine of 
patients with hjpertension and nephiitis At about the same time Majoi aud 
Webei,® using a similar method uith a modified coloi icagent found a similar 
increase in the blood guanidine of patients Mith hypertension and uremia 

Later Webei'® described a new method in which the guanidine bases were 
extracted from the blood filtiate bj blood charcoal picMOUs to colorimetric 
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A COJIPAEATIVE STUDY OP OEAL AND SUBCUTANEOUS 
VACCINATION AGAINST TYPHOID PEVEE BASED 
ON AGGLUTINATION TITEATIONS^' 


H. D. Moon, jM.S., M.D., and Ida Lucille Brown, M.S., M.T., 
Oklahoma City, Okla. 


I N THE September, 1935,' number of the OMahoma Stale Medical Journal, we 
published a preliminary report on the oral administration of typhoid vac- 
cine. In this paper, we reviewed the literature dealing with this problem, 
especially the work of Lloyd Arnold,^ Pinder and Simons,® Besredka,^ 
Garbat,’’ Gauthier,® Burke and othere,® Cluver,'* Pirie and Orenstein,^^ Hoff- 
stadt and others,® Pijper and Dau,^® Simons,^® and Tuft and others.^® We 
found by this review of the literature that most of the laboratory experiments 
carried out in connection M'ith the study of oral typhoid vaccine have been 
accomplished by using animal .subjects. It is true that a great number of 
persons in Africa, South America, and Europe have been given typhoid vac- 
cine orally with a marked reduction in the incidence in those places as re- 
ported by the above investigators, but a comparative study of the oral and 
subcutaneous typhoid vaccine was not made. No comparative study has been 
reported to date as far as ive have been able to leain except those in which 
animals were used as experimental subjects. 

The results we obtained with the ten individuals reported in our pre- 
liminary study stimulated us to make the investigation we are now reporting. 
We have during the past two years carried out a comparative studj' of this 
problem, using 187 human subjects. The results of our investigations can 
best be shown in Tables I to "SH and the discussion of each. 

In this experiment, as is shown by Table I, we used 10 persons and gave 
them typhoid vaccine subcutaneously, 3 doses one week apart, 0.5 e.c. the 
first dose and 1 whole e.c. for each of the other two. This vaccine was the 
so-caEed triple typhoid vaccine composed of 1,000 million typhoid bacilli per 


•From the Department of Bacteriology, University of Oklahoma School of Medicine. 
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\\\ pcigiianidiuemia in cases of kidney disease witU niiiogen leteiition (somewhat 
paiallelmg the dcgicc of azotemia) Sclilapp and cowoikeis”" published two 
e\celleiit papeis based upon their c\penmciital woilc Thej obsci\ed that csseii 
tial h\pcitcnsiou without am signs ot kidnci invoUcmeut, always shows noimal 
\alucs, but that chionic kidnei disease with Inpertciision is always accompanied 
l)^ a dehiute Inpciguaiudmemia, legaidlcss of whcthci nitiogen leteiition is 
juesent oi not Tllc^ found no diiect iclationship between the dcgiee of 
azotemia and In peiguanidiiiemm, although in geneial highci \alues for uiea 
and cicatiiune weie accompanied b> a similai uicieasc in guanidine The> 
ciiticized (and n])paientl\ pisth ) piciious in\cstigalois foi not properly 
classifMng then cases, gnmg this as the cvplanation loi their obseiMiig Inpei 
uuanidinomia in onh p(ni of then cases of Inpeitcnsion without nitiogen 
leteiition 

Summing up the icsults of pie\ious woik, it would seem that the lc\cl 
of blood guanidine is not i elated to Inpeitcnsion pei se, but is closelv i elated 
to Inpeiteusne nephiopathies, especialh when azotemia is piescnt 

EXpraniCNTAL 

The method employed is a modification of the chaicoal extiaction piocedure, 
in which the necessity foi a collection foi the coloi gnen bj cieatme is dim 
mated Although creatme and cicatininc aie both slighth coin cited into 
guaiiidmc bases b^ chauoal methods, the coincisiou is riuito constant foi noi 
inal blood In oui woik, onh the collection foi the comeision of eieatimnc 
was applied Noimal \alucs with this method a^clagc about 0 24 mg pei 
100 c c , w ith a laiige of 0 18 to 0 28 mg (See Papei I of tins senes "'’) 

Table I gnes the lesults of guanidine deteiminations on the blood of pa 
tients with nitiogen ictcntioii, tlic cases being aiianged in oidei of incieasmg 
guanidine ^alues The diagnoses of these patients include ehionic glomeru 
loiiephiitis iiephioselciosis, pohcjstic kidne\, mcicuiic chloride poisoning, pio 
static obstruction, and othei conditions with icnal insufficienc) E^en in a 
tabulation of this ^all0t\ of diseases the blood guanidine concentiation, in 
geneial, pnallcls the degree of nitiogen lotcntioii, as shown hj the values for 
blood uica and creatinine 

Table IT, piesenting the icsults ol the cases whcic moie than one deter 
mination was possible, bungs out the parallelism with the nitiogen retention 
more stiikingh 'This table aho indicates that the use iii the blood guanidine 
is not piopoitional to the iiiciease in cither the blood urea or cicatmme alone 
In Case 4, the uiea nitiogen iiicieased fiom 160 to 207 mg per 100 c c while the 
cieatmine remained constant At the same time, the blood guanidine inci eased 
from 1 00 to 1 24 mg In Case the nica nitiogen lemained neaily stationai"^ 
(increased onh fiom 60 to 69 mg), while the cieatmine inoicascd fiom 8 
to 11 mg At the same time, the blood giuniidme conccntiation increased from 
0 81 to 1 10 mg ])ei 100 c c In both of these eases, the blood piessuies weic 
inacticalh constant thiougliout In Cases 1, 2, 3, and 6, tlic guanidine is shown 
to ^alJ louglih witli the changes in the concentiation of uiea and cieatmine, 
tlie blood picssnics again being piacticallj constant 
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Even in Case 49 (an extremely severe case of nitiogcn letention) this conection 
onlj amounts to about 0 35 mg of methyl guanidine, as compaied to the deter- 
mined value of 3 00 mg (coirectcd value « 2 65 mg ) A corieetion for the 

Table II 

B:oor» GuANimsF in iNPnimriL Casfs Of Nitfoofn Betfvtion 


(Figtire«» in mg per 100 c e ) 


C\SE 

1 AOE 
AND 
SEX 

D\TE 

1931 

' BLOOD 1 
[ GUANIDINE ] 

UPCA 

NITTOOFN 

CTEAT 1 

ININE 

BLOOD 
rrESSUFE ! 
mm Hg 

diagnosis 

1 

50 M 

5/9 


49 

6 

152/90 

Polycystic kidney 



o/22 

1 02 

56 

8 

150/90 1 


2 

33 F 

0/12 

1 07 

42 

7 


Eclampsn nnd uremn 



6/15 

1 03 

35 

5 





G/22 

0 93 

41 

4 , 



3 

24 r 

11/9 

0 9S 

84 

13 

120/70 

Chronic glomerulo 



11/10 

1 IG 


IG 

120/60 

nephritis 



11/20 

1 32 

1 181 1 

19 

140/75 


4 

1 31 M 

11/11 

1 00 


14 

1 220/100 

1 Nephro'^clcrosis 



11/24 

1 24 


14 



5 

30 F 

O/30 

081 

60 

8 

105/148 

Chronic ncphutis 



0/1 ' 

110 

69 

11 

190/130 


G 

43 hI 


0 o5 

17 

2 

1 120/85 




1 1/27 

0 3S 

21 

2 

1 125/80 

1 Alcohol cirrhosis 


creatine coineision siiould also be applied, but cieatinc determinations ■were 
not possible due to tlie lack of suflicient blood Tins couection would be 
smaller than that foi cieatiiunc, and would not influence tlio gencial value 
of the lesults piesented 

It can also be seen fiom the values gi\en ni Table I, that in c\eiy case 
uhcre the urea nitrogen was above 15 mg per 100 cc , the blood guanidine was 
above the noimal langc In fact, it would seem that the guanidine in some cases 
IS retained before the uiea In decreasing kidnej function, it is known that 
uiic acid IS ineieased fiist, uica next, and finally cieatmme (and cicatme) It 
may be that a liypeiguanidmcmia is found in some cases (especiallj those with 
high blood piessiue), befoic a definite incieasc in blood uica In fact, this is 
cntiiely in agreement with the work of Schlapp and cowoikeis-'^ Ceitamlj, 
in our work an incicasc in the blood guanidine conccntiation was obseived in 
every case when the blood uiei nitiogeii was above 15 mg per 100 c e 

It was also observed that when the olhci nonpiotein nitrogen constituents 
of the blood decrease, the ginnidme conccntiation falls moie slowly than eithci 
the creatinine oi uiea Consequentlj , in these cases a iclatuclv noimal blood 
urea and cieatinme may be present with a high guanidine concentiation Tins 
IS well shown in Case 12 In fact the data piesented in Tables I and II point 
to the probability that an incicase in blood guanidine, in leiial insufficiency, 
IS largely due to failure of excretion by the kidney 

In the senes of cases in Table I, there seems to be no direct correlation 
between the degiee of hyperguanidincmia and the blood pressuie Extremely 
high blood prcssuies may accompany low guanidine values Case 48 shovied 
a blood guanidine conccntiation of 228 mg with n blood pressuie that is 
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fifteen minutes and take a capsule containing tlie vaccine. This vaccine con- 
sisted of 10 billion beat killed typlioid bacilli contained in a gelatin capsule 
mixed with starch.'' An hour later he was permitted to oat breakfast. The 
second morning he ivas instructed to take only the vaccine capsule one hour 
before eating. The same procedure rvas carried out on the third da}’’ as on 
the second, the bile capsule being given only on the fir.st day. This same 
method of administration was used in every ease in which the oral vaccine 
was given. As shown by the table, the agglutinin concentration in the blood 
gradually increased each iveek up to and including the fourth week following 
the completion of the vaccination. 

The average agglutinin titer at the end of the fourth week was 1:604 as 
compared to an agglutinin titer of 1:496 in the case of the group vaccinated 
subcutaneously. As it takes only three da}'s to administer the vaccine orally, 

Table IY 


Subcutaneous Administration op Typhoid Vaccine to Individuals Giving a History 
OF Previous Vaccination Against Typhoid 


KUMBEU or 
PATIENTS IN 
EACH GROUP 

PREVIOUS VACCINATION 
HISTORY 

AGGLUTINATION TITER 
BEFOrX VACCINATION 

AGGLUTINATION TITER 

4 VrEEKS AFTER LAST 
INJECTION OF VACCINE 

23 

This group gave a liistorj' of a 
previous subcutaneous vac- 
cination against typhoid 
varying from 1% years to 
10 years previous to this 
present vaccination witli an 
average of G.2 years. 

Only one of tliis group 
gave a positive agglu- 
tination titer before vac- 
cination, this one being 
1-40. 

1-320 

30 

This group gave a history of a 
previous vaccination against 
typhoid varj-ing from 2% 
j-ears to 18 years. An aver- 
age of 5-0 years. 

Only 4 of this group gave 
an agglutination titer 
before vaccination. Two 
gave 1-40 and two 1-80. 

1-640 

Total 53 
patients 


Average agglutination be- 
fore vaccination 1-7. 

Average agglutination 
for all groups 4 
weeks after vaccina- 
tion 1-503 


those vaccinated in that waj^ attained the peak of protection approximately 
two weeks ahead of the group vaccinated .subcutaneously. 

For this experiment we secured 71 persons, all but one of whom gave a 
history of previous vaccination against typhoid, given subcutaneously. This 
one person had been given the vaccine orally the year before. These 71 people 
were given the vaccine orally as described above and their blood serum tested 
for agglutinins just before the vaccine was taken and four weeks after the 
completion of the course of oral vaccine. 

The 53 persons in this group all gave a history of previous vaccination 
against typhoid as indicated. We administered the vaccine subcutaneously in 
the usual manner after testing their blood serum for agglutinins before ad- 
ministering the first dose. The agglutinin titer four weeks after the last 
injection of vaccine showed an average of 1 :503 for this group as compared 
with an agglutinin titer of 1 :710 for the orally vaccinated group. 


♦Lilly’s Typhoral, a commercial preparation, "was the vaccine used. 
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tliose l(n eitlici uiea oi ciecitiniut, the siuiilaiit^ in \cUiatJon siiy:gests that 
the conceiitiation of guanidine (like luea, inic atid and cieatinine) depends 
Jaigeh npon the degiee of leiial iiisnfficienc^ 

3 No diiect lehitionshii) ■\^as found heU^ccn the dcgiee of Inpcitension 
(in kidne\ diseases) and tlic blood gnaiiidinc conccntiatioii 

4 Elc^en out of 12 cases of In pci tension nithont nitiogen leteution sho^\ed 
definiteh noimal % allies foi blood giiamdme The one case that did sIiom a 
Inpeignanidincmin Mas latei shoMii to be a ease of arteiiolascleiotic Bright’s 
disease All this stiongh points to In pcrguanidinemia being closel^ related 
to tlie lenal pntbolog^ itself, lathei than to the Inpcitension that mai be 
piesent 
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As .shown by Tables V and Vf. we made a comparalive .shidy of liie ng- 
"lutinin titen of 26 persons l)efore and four weelc.s aftei- bavin';: been vae- 
einated ajjain-st lypJioid fever orally and 17 persons vaccinated subcnfancoiisiy. 
Xone of these 43 person.s had ever been vaccinated in any jnanner ayainst 


Taui.i; \'I 

SuRecTAXEors Admixistijatios of Tvwioid Vaccixj: to IxmvmcAi.s Gmxo 
No HiSTOr.Y OF PUEVIor.S A’Af-Cl.XATIOX 


XO. OP PATIKXTS 
IX EACH GUOXU' 

AOGI.I’TIXATIOK TITPR BPPOnK 
VApflKATlOX 

i AGfit.VTlXATlOX TITER FOUU WF.EK.S 

1 AFTEt: REFF.IVI.XO I.AST IXjnCTIOX OF 

1 si'ncrTAXEof.s vAmxa 

3 1 

One of thofiQ fhreo an 

titer of 1-40; the otiior two >lio\v<vl 

I l-f>i0 

14 

no agglutination hefore vaccination 

A 

l-.'!20 

Total in this 
group 17 

Average agglutinin titer before vae j 
ei nation 1-2 1 

.Vr-erage agglutinin titer after vac- 
eiiifition ]-;n2 


typhoid previon.s to this time. Since ino.st of onr subjects were either medieni 
students or nnrses, it was diificnlt to pet a very larpe number of pei-sons who 
had had no previous vaccination. 

The orally vaccinated pronp pave an applntinalion titer of 1:320 and the 
subcutaneously vaccinated pj'oup a titer of 1 :312, practically ecpial. A com- 
parison of these titi-ations with the titrations obtained, nsinp the serinu of the 
groups giving a history of a previous vaccination, is intei-esting in that it 
shows that the groups giving a history of a previous vaccination gave a higher 
titer of agglutinins than did the ones with no previous vaccination. This 
re-sult wa.s of course to be expected. Agglutinin titrations in all cases were 
determined, using a twenty-four-hour broth culture of living typhoid organ- 
isms, Strain 4221 (American Type Culture Colleetio);) Hopkins R B. typhosus 
as an antigen. 

The 107 people to whom we gave the oral vaccine lost no time from their 
usual activities. They reported no reaction, and we observed none except in 
three eases in which the act of .swallowing the capsule produced some nausea. 
We did not blame the vaccine for this. The admiaiistration of the vaccine 
was nndei' our direct supervision, hence, we had an opportunity of observing 
them all closely. The 80 people to whom we gave the subcutaneous vaccine 
all had the usual local reaction and about 50 per cent experienced a general 
systemic reaction. Three students received such a severe reaction that they 
lost several days of school. 

During the past eight years we have been administering typhoid vaccine 
.subcutaneously to all of the medical students as a routine proplijdactic meas- 
ure. Each year at least three students lose time from school because of a 
systemic reaction due to the vaccine. We have had no such experience with 
the oral vaccine. 

STJJIMARY 

This study was carried out, using 187 human beings as subjects. The 
people used were divided into groups as shown by the tables. Agglutination 
titrations were made in all cases before the vaccine was administered and 
agaiii four weeks after the last dose. 



MOOR BROWN STUDY OF VACCINATION AGAINST TYPHOID FE^’EP 1217 




1222 


THE JOURNAL OF I.ABORATORY AND FUNirAI. ^tKDI(•INE 


As shown by Tables Y and A" I. we iniulc a comparative study o£ tlie ag- 
glutinin titer of 26 persons before and four weeks after having been vac- 
einated against typlioid fever orally and 17 persons vaccinated subcutaneously. 
None of these 43 persons bad ever been vaccinated in any manner against 

r.\iihi: yj 


SUBCTJTAXKOV.S Al)MI.NlST!!.\T!ON‘ OK TyKHOII) VU'cmT, TO 1 NDIVJm'ALS GmSO 
Xo HlSTonV OK I’KKVIOl'S V.\( rix.vnoN 


NO. OP PATIENTS | 

IN' EACH anox’v 

AOGI.rTlN'ATIOX TITER REKORE | 

VACfTN'ATlOX j 

1 

AOOM'TIN'ATION* TITER FOUR -WEEKS 
AtTER RErEIVINT, EAST IN'-IEmOK OF 
SrRf'T'TAN'EOT'R VACnNE 

3 1 

i 

One of tlicse three gaA-c an agglutinin! 
titer oC 1-40; tlie other two showed 1 

1-(140 

a* 

no agglutination hot ore vaeeinationi 
0 

l-.t20 

Total in tins 
group t7 

Average agglutinin titer before \ae-j 
i cination 1-2 1 

Average agglutinin titer after vac- 
I’ination l-:!t2 


typhoid previous to this time. Since most of our sub.iects were eitbor medical 
students or nurses, it was difficult to get a very large number of persons who 
bad had no previous vaccination. 

The orally vaccinated group gave an agglutination titer of 1 :320 and the 
subcutaneously vaccinated group a titer of 1 :312. practically equal. A com- 
parison of these titrations with the titrations obtained, using the serum of the 
gi’oups giving a history of a previous vaccination, is interesting in that it 
shows that the groups giving a history of a previous vaccination gave a higher 
titer of agglutinins than did the ones with no previous vaccination. This 
result was of course to be expected. Agglutinin titrations in alt cases were 
determined, msing a twenty-four-hour broth culture of living typhoid organ- 
isms, Strain 4221 (American Type Culture Collection) Hopkins R B. typhosus 
as an antigen. 

The 107 people to whom we gave the oral vaccine lost no time from their 
usual activities. They reported no reaction, and we observed none except in 
three cases in which the act of swallowing the capsule produced some nausea. 
We did not blame the vaccine for this. The administration of the vaccine 
was under our direct supervision, hence, we had an opportunity of observing 
them all closely. The 80 people to whom we gaA-e the subcutaneous vaccine 
all had the usual local reaction and about 50 per cent experienced a general 
sj'stemie reaction. Three students received such a severe reaction that thej- 
lost several days of school. 

During the past eight years Ave have been administering typhoid vaccine 
subcutaneously to all of the medical students as a routine prophjdactic meas- 
ure. Each year at least three students lose time from school because of a 
systemic reaction due to the vaccine. We have had no such experience with 
the oral vaccine. 

SUAIMAKY 

This study was carried out, using 187 human beings as subjects. The 
people used Avere divided into groups as shown by the tables. Agglutination 
titrations Avere made in all cases before the vaccine Avas administered and 
again four Aveeks after the last dose. 
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c.c. and 500 million per c.c. each of para typhoid A and B bacilli, suspended 
in saline, heat killed and preserved with ineithiolate. The results obtained 
confirm those of other workeis, namely, the maximum piotectiou as indicated 
by the concentration of afr?liitinin antibodies in the blood was reached in the 
fourth week after the completion of the vaccination; therefore, from the bejrin- 
niiifr of the vaccination it took six weeks for the individual to reacii a peak 
of protection. 

As shown by Table II, we have 10 other persons to vhom the typhoid 
vaccine was given orally. Agglutination titrations weie made at weekly in- 
tervals as in the case of the 10 people of Table I. Oral vaccine was given as 
follows. The patient was instructed to report for his vaccine one hour and 
fifteen minutes before eating breakfast. A capsule of bile was given him to 
swallow with a small amount of watei He was then instructed to wait 

T.VBI.E III 


Ok\l AnMiNiSTR\Tio\ OF Tyrnoin Vac(i.ne to Indimdvais Gimno a Pfemous HiSTorr 
OF VvrriNATiov Aoaivst Tmuioid Ffvfr 


NUMBER OP 
PATIENTS IN 
FACir GROUP 

\ACCINAT10N inSTOR\ 

ACGMJTIVATIOV TITFR CEFORF 
VACI’IXATIOV 

AOOLUTINATIOK 
TITER 4 WEEKS 
AFTER lAST POSE 
or VACCINT 


One of these por«on.<s had jo^st 
completed a course of tj'phoid 
\accine given 'subcutaneously 
4 months ago He nPo gave 
a history of completing 5 
previous courses administeretl 
subcutaneously. The other 
individual gave a history of 
one course of typhoid vaccine 
given subcutaneously one 
month previous to the pre-'ent 
one 

One of these individuals’ ng 
glutination titer uas 1 80 
and the other 1 IhO. 

1 1500 

10 

i of these people gave a history 
of 2 or more cour«os of 
tj'phoid vaccine administered 

1 subcutaneously. The other 7 
gave a history of one previous 
vaccination for tj’phoid ad 
ministered subcutaneouslj 

from one month to 3 vears 
prcviouslj. An average of 
1% vears 

8 ot this group hod an agglu 
tmatiou titei of from 1 40 
to 1-1(50 The agglutination 
titer of 2 was 0. 

1 1280 

35 

All of tiiese Jj persons had had 
one course of vaccine for 
typhoid administered auheu 
taneously except one who had 
taken oral vaccine 1 jear 
previously and one who had 
had 2 previous courses given 
subcutaneously. 

12 of this group gave an 
agglutination titer of from 
J JO to 1 100 The other 23 
persons hlioned no agglu 
timns in their blood 

1 IMO 

24 

The previous vaccination m this 
group varied from 4 months 
to 12 jears ago. One who 
had been vaccinated 2 years 
previous to this vaccination 
also had had typhoid 9 years 
previous to that vaccination. 

i of this group gave an agglu 
tination titer of 1 40, one of 
1 160, and the other 20 
showed no agglutinins 

1 320 

Total 71 

1 

Average 1 58 

Average of all 
groups 1 710 
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the anesthetic. The dose of jientothal wa.s 40 mg. per kilogram. Tlie sugar 
values were determined hy the Somogyi micrometliod for blood.® 

Tabt.e II 


The Time Cckve rou the Bi.ooii SrcAu Levee Aitek I’entotiiae, -10 mo. Pei: Ko, I. P. 

XoRMAEi.Y Fed K\RniT.s 



tOXTIIOI. 

:>o MIX. 

1 HR. 

2 HR. 


No. of otiservation^ 

41 

4!) 

47 

48 

4(i 

Mean 

lit 

12.1 

itri 

til 

100 

Menn devintion 

1!) 

oo 

2.1 

2(1 

r.) 

Mean devinfion of tlie 

inoun 't.O 

'J •! 

;:.t 

2.9 

l.S 


Tadei'. Ill 

The Ti.mk Cn:\E Kor. the Beood Shoak Levee Aiteu Pextothai., 40 mo. Pep. Kc. I. P. 
IlABBPr.s Starved Eioiiteen" to Twexty-Foei: Hopes 



COKTKOh 

20 MIX. 

1 HU. 

2 HR. 

:! HR. 

No. of otiservationB 

47 

48 

47 

47 

47 

Mean 

S7 

00 

81 

80 

82 

Stean deviation 

11 

17 

la 

IS 

HI 

Mean deviation of tlie 

mean 1.7 

2.1 

1..5 

2.0 

2.0 


It will be noted that the blood sugar level .sliows a definite rise at tlie 
twenty-minute interval. This period corresiionds to the lime of deepest de- 
pi’ession for pentothal. With nembutal there vas no mean change in the sugar 
level at the time of deeiiest depression, but there was an increased variability, 
some animals showing a rise, some a fall and others no change. A similar largo 
variability has been shown after absinthe (Ilrubetz and Pike'), another drug 
acting on the central nervous sy.stem. With pentothal, there is, after twenty 
minutes, a gradual return to the normal level with a di'op at the three-hour 
interval. These changes are olrserved in both the normally fed and the staiwed 
groups. The values obtained at the three-hour interval rciiresont the sugar 
levels at the time of recovery. The drop at this stage was also found after 
nembutal. 

Since it is generally accepted that these short-acting barbiturates arc de- 
toxified in the liver, and since inanition lengthens the duration of their action, 
inanition may alter in some way the rate at which this detoxification takes place. 
Experiments for studying the correlation between liver function and barbiturate 
susceptibility are now in progress. 


SUJniARY 

1. Pentothal sodium (sodium ethyl- 1 methyl-butyl thiobarbiturie acid) 
depresses the central nervous system producing stages varying from hypnosis 
to general anesthesia, depending on the dosage. The action is relatively short. 

2. Fasting for twenty hours increased the susceptibility of rabbits to pen- 
tothal, and lengthened the duration of the anesthesia. 

3. The influence of pentothal on carbohydrate mobilization was studied. No 
correlation was found between the blood .sugar level and the susceptibility to 
the drug. Time curves were made depicting the changes in the blood sugar 
levels during the anesthesia and at the time of i-ecovery after pentothal. 
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We do not claim fiom these itsiilts that the oial \accine lias auj achan 
tage o\ei the subcutaneous as legaids antiboth response It is liighlj piob 
able that nith a gieatei nimibei jh eaih ffioiip the agghitiniii titei'S woultl be 
about the same oi e\cn ie\ersed The fact that the peak of the piotection as 
indicated b^ the agglutinin titei, using the oral vaccine, is leached tno neeks 
soonei than the subcutaneous js to be consicleied an ad\antage, proMded the 
piotection IS as eftectnc and lasting as that piodnced b> the use of sub 
cutaneous \aceination We are of the opinion that since the antigens con 
tamed ni the oial are the same as those in the subcutaneous lacenie tlie pio 
teetion shouki be as cftective As regards the \anous antigens contained in 
the tjphoul oiganisms there aie the H, 0 and Vi antigens Due to the fact 
that both the subcutaneous and oral \accines used nere heat Killed ne aie 
dealing uith only the 0 antigens Felice and Pitt® state that the Vi antigen 
IS heat labile Babbits immunized with aMi*ulent stiams oi with heat killed 
Miulent smooth stiains pioduce 0 antibodies onl} This suggests to ns that 


Tvmr t 

Orai ADMiMsTpmos OF TrpJioiD Aaccivc to Imijmduals Mith No Historic or 
PrEMous Vaccination Acai'st Tyrnoia 


NO OP PATIENTS 
IN EACH croop 

VGOLt-TINATION TITEP BEFORE 
VACCUvATIOn 

AGOWTiyATJOV TJTST FOUP WTEhS 
AFTER TECEIVINfl LAST BOSE OP 

ORAL VACCINE 

1 

0 

1 1280 

2 

0 

1 1 640 

IS ; 

0 

[ 1320 

10 1 

Two of this group Ind an igglntma 
tioa tUcr ol 1 80, the rest «houe(V 
no agglutinins 

: 1 160 

Tot'll 2(j 

Average titor for total before racema ; 
fion 1 <5 i 

Average titer for group after vacema 
tjou 1 320 


some other luannei of kdhug the tjplioid baciih for -vaccines should be in 
vestigated Also the serum of ludniduals ^accmated oiallj aud subcutane 
oiisly should be tested b> the mouse protection method and a comparison made 
We lealize that the presence of agglutinin antibodies in the blood seium 
alone does not connote immumtj, as the agglutinin leaction does not kill the 
bacteria oi leduce their Mnileucc Fuitheimore, it is a well establislied fact 
that the agglutinin antibodies called foitli m the blood by the laceine or 
even having tlie disease disappeai on the average in about six months follow 
iiig vacGiiiation oi having the disease On the othei hand, the immunitv after 
vaccination with subcut-ineous vaccine lasts on the average two to thiee 
jeais Onl> time, theiefore, and experiments of the natuie suggested above 
can definitel 3 piove whethei the immunity gamed aftei oiai vaccination is 
as effective and lasting as that produced bv giving the vaccine subeutaneouslj 
The work of Cluver,^ Pine and Orensteiu,*' and otheis m South Atiiea, and 
Gautliiei'* in Gieece using large numbers of persons as subjects foi oial vac 
cmatiou, seems to point to the conclusion that the oial vaccine is an economic 
and effective piophj lactic measure against tjphoid as legaids length of pro 
teetion and reduction in incidence of the disease 
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Blood immediately after collection is traiisfei-red to a test tube contaiiiiug 
10 mg’, of KCN and 15 mg. of potassium oxalate. This is moi-e than adequate 
for 10 c.c. of blood. In studying the red cell value as well as the plasma value, 
a hematocrit is taken or the volume noted so that the final volume can be 
made up to the oi’iginal one. The plasma is separated by centrifugalization. 
To 2 c.c. of plasma is added 2 c.c. of distilled water and 6 c.c. of 10 per cent 



Chart 1. 


metaphosphoric acid (made up fresh daily). The mixture is stirred for thirty 
seconds and allowed to stand for three minutes. In order to separate the 
protein precipitate from the protein free fluid, either filtration (using What- 
man 42 f.p.) or centrifugalization is satisfactory. Two cubic centimeters of 
either the filtrate or the supernatant fluid is used for the determination of 
ascorbic acid and placed in a 50 c.c. beaker for titration with 2.6 dichlorophenol 
indophenol. Titrations to a pink end point are carried out using a light with 
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The fust jiioup of 20 iiulnuluals ^^«^s dmded so tliat 10 leceued the oral 
and 10 the suhuitaueons -vacLine Agglutinin titeis -weie iim on the seiums 
of these t\\o gioups at neeh]\ nitei\als aftei the last dose of \accine until 
the titei began to diop The \atanation historv and the histoij of haMiig 
had the disease ■\\ns seemed flora each case Results aie sho^\n in the tables 


co^cruslo^s (in this slpics of cases) 

1 T^pllold ^acclne administeied oialh pioduces as gieat oi gieatei 
ooneentrations of agglutinin antibodies in the blood seiuin of humnn beings 
as tlie typhoid ■\actine administeied subcutaiieoush 

2 Tlie oial ■\ac(ine bungs about tins coneentiation of agglutinin anti 
bodies in a shoitei lengtli of time 

3 \o obsened oi lepoited leaction followed the admmistiation of the 
oial 1.10(1110 

4 Seieie uaitioiis causing loss of time fioin noik do occui uhen the 
laceine is giien siibtutaneoush 

5 People 111 geneial take the oial \aecine moie willmglj than the> do 
the suheutaueous 

6 The oinl ^acclnc is moie easih administeied because it lecpmes less 
equipment and pielimiuau picpaiation 

7 Etonomicalh and piacticallj the oial laecme is moie desiiable than 
the subcutaiuous 

rcrcpcNCES 

J L AJtOi itioji'* in EmJogewou'? ynteno Buttini Don in ] Mierobie Pernieihihi^ 

of the Intc-tinnl W U! T 29 S2 1920 
2 Be<«rc(lk'i A Itnmuniv ition loc'ilo, I*re«!<»c m»5«l 32 58-3,1924 

'* Burko V 'lucl Barne-* I Tvplioid t nccination b> Mouth J Infe(*t Dis 39 r7, 1D25 
4 Cluver F Onl liutiiuui7Stion Agxin«t 3n South Africs, T nneet 216 130® 

1920 

j Felix A nncl Pitf B Msi^sut A New Vntigin of B t>phosu« L-incet 2 18G, 1934 
Cl Finder, J G stid Simonv T Onl A ‘leein'ition mmol'! M T 61 21 1932 

7 Gnrh'it A L The* Onl Method of ProphiKctic Tvphoiil Iitmmmzation, Med T Bee 

126 j 7 and 112 102S 

8 Gauthier A \ icoination b% the AloutJi Vgniist T\phoul Bull Acad denied Pans 91 

47" 10‘’4 Mj'it J A M A 82 lOOfi, 1924 

9 HofT'stadt, Rachel E , Thompson, Kaodall L, and Maitin, Call L Immunological Studies 

of Tiplioid \ Kcme bj Mouth Am T H\g 9 "7 1929 

10 Pijper Adiiinus iml Daii, Helen Ijplioul Agglutination After Oial Immunization 

Brit J E\pcr Path 11 112 19 0 

11 Pine, T H, and Orenstcin A D Adiiiini«!tntion of Aaccine Per Os in an Outbreak 

of Enteric Feiei Med J South Africa 18 224, 1923 

12 Simons J Absorption of Antigens From Bod^ Sui face's, Proc Soc Esper Biol lA 

Med 29 20, 1931 

13 Tutt L "Aagle L and Roger, S Compmitne Studj of Antibodi Response After 

Ailmmi‘«tritjon of Tjphoid Vaccine With Puliculir Reference to Intriclcrnial and 
Oral Mctliods, J Infect Dis 50 98, 1932 
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We lire imlelitod to tlie Hoft'niiin-I^jiKoclit* Couijmiiy tor llicir Konorou!< f'lipplv of ascorbic 

acid. 
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LOBAE PNEU]\IONIA AND ORGANIC HEART DISEASE*' 


IMorris M. Weiss, M.D., Louisville. Ky. 


C onflicting statements appear in the literature as to the incidence of 
lobar pneumonia in indn'iduals Avith organic heart disease. The following 
statement is made in the chapter on lobar pneumonia in Osier and McRae, 
Principles and Practice of McdicineP “The ivards and postmortem room slioiv 
a very striking contrast in their pneumonia statistics, owing to the occurrence 
of what may be called terminal pneumonia. During the iviuter months, pa- 
tients with heart disease are not infrequentlj' carried off by pneumonia Avhich 
may gii'e feiv or no .signs. It is nearly always of the lobar form.’’ Cecil and 
Plummer- claim that a terminal lobar pneumonia is seen very freciuently in 
the course of chronic cardiac and renal diseases. In contrast, Austrian in his 
ai’ticle on acute lobar pneumonia in Tice’s Practice of Medicine^ states: “In 
chronic diseases pneumonia is a very usual terminal eA'ent, but it is much more 
frequently of the lobular than the lobar variety.” Cohn and Lewis'* note that 
of 1,456 patients Avith lobar pneumonia admitted to the Hospital of the Rocke- 
feller Institute only 3.7 per cent had coincident organic lieai’t disease. 

This study Avas made to determine the frequency Avith Avhich lobar pneu- 
monia is found at autopsy in adult patients Avho had organic heart disease. 
It Avas felt that this approach to the problem Avould giAm more accurate infor- 
mation than an attempt to determine the incidence of coincident heart disease 
in clinical lobar pneumonia, since patients are often too ill to liaA’e a complete 


•From the Division of Medicine, School of Medicine, University of I.,ouisvillc. 
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piession of the lespnation is dependent upon the amount of the dnig in the 
cn dilating blood and is negligible when therapeutic amounts are administered 
"When the pentothal is gnen intiaicnouslv, cien %ciy small doses maj pioduce 
depression oi cessation of lespiiation, if the injection is made too rapidly On 
the othei hand, it the i<ite of inieetion is legiilated, so as to gne the desired 
dcgioe of dcpiession, pentothal maj be administcicd in lelativelj huge doses 
o\er a piolongcd pciiod without pioduciiig icspnatoii embaiiassment 

EFFECTS OF INANITION 

If inbbits weic gweu water ad lib but depriAcd oi food foi twenty houis, 
thej wcic much moie susceptible to the dcpiessant action of pentothal The 
induction of the anesthesia from 40 mg per kilogiam gnen intrapeiitoneallj , 
was rapid and smooth, onlj about fi\e minutes being lequued to deielop anes 
thcsia The duiation of the action was definitely longer in the starved animals 
than m tliose which wcic normally fed In the staned gioup, consciousness 
was icgnincd only after an lioui (aiciage time) and complete reeoiery did not 
occiu until two and one half to three hours after the injection Scieral animals 
icmaincd fully anesthetized for moic than the thieehonr obseiiation period 
lYith the dosage indicated, only 31 pei cent of the noimally fed rabbits became 
fully anesthetized with good lelaxation, whcicas 62 per cent of the staned group 
showed the same leaction 


Table I 

Dupatiov of Deppession Aitep Pentotuu (40 Mc Pep Kilo) 



NO! MVLIY FFD 

STAPVED 

No of obaervAtions 

DS 

9C 

Per cent of 'inimnls nncitlietizcd 


62 

Menn time of on«et 

5 mm 

5 mm 

Mean time to beginning of return of 

40 mm 

GO mm 

con^ciou^ne^s 

Mean time to complete recovery 

8o min 

13j mm 


Although pentothal has only xeccntly been made a\ailable for practical use, 
numerous clinical reports have appeared in the literature The work of all 
corroboiate oui experimental findings, Lundy,® Jaiinan and Abel,^ Horsley® 
They all emphasize the smooth induction, fan relaxation, shoit diuation, and 
absence of postopeiatue restlessness They also report some depression of the 
respiiaioiy center pioducing a change in the depth rathei than any change in 
the latc of breathing 


ClRBOn\DRVTE MOBILIZATION 

In Older to determine whether the constancy of the blood sugar level duiing 
the height of the depression and the fall at the time of lecovery are specific 
foi nembutal, or uic cliaiacteiistic foi othei shoit acting baibituiates, it was 
thought advisable to follow the blood sugai time cuive thioughout the period 
of anesthesia and lecoveiv from pentothal Samples of blood vveie obtained 
from the raaiginal cai vein of the rabbits befoie the intiaporitoneal injection 
and at twenty minutes, one, two, and thiec iiouis after the administiation of 
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contain higher cellular values when anticoagulant salts were eniployecl. In 
oxalated blood, the average of 12 determinations showed 34.5 nig. per cent 
urea in plasma and 26.4 mg. per cent urea in the cells, plasma containing on the 
average about 31 per cent more urea than the red cells; and the average cel- 
lular urea was about 77 per cent of that in plasma. This approximates the 
commonly accepted view of the distribution of urea between cells and plasma. 
It is important to recognize that such a partition, occurs only in blood con- 
taining anticoagulant salts and that even in such blood there is a wide A’aria- 
tion from the average, as seen in Table I. 

In routine laboratory ivork, samples of blood frequently stand for several 
hours, usuall 3 ^ in the ice box, before urea determinations are made. Hence 
the effect of standing at ice box temperatures on the partition of urea ivas 
determined. Fourteen samples of blood containing various anticoagulants 
were analj'zed at A-arious intervals up to fort.A'-eight horn’s after removal from 
the patient. There Avas found an ebb and flow of the urea betAveen cells and 
plasma in defibrinated, heparinized and hirudinized blood but no consistent 
changes on .standing for tAvo to thi-ee da.A's in the ice box. In oxalated hlood, 
the urea content of plasma tended to increase and of the red cells to decrease 
after tAAmnt.A’-four to fortA’-eight hours. Four examples of the changes in 
oxalated blood haA-e been depicted in Table II. 


Tabi.f, II 

The Effect of ST.ANmxo ox the Partitiox of Urea ix Oxalated Blood 


Example 1 

Example 3 

Tin)e (hours) 0 (i 24 48 

Yoluine of led 40.0 40.2 A?,.l 46..8 

cells per cent 

Plasma urea 42.0 37.5 3S.4 34.1 

(mg. per cent) 

Red cell urea 20.G 21.3 42.0 20.0 

(mg. per cent) 

Time 0 4 8 24 

A''olumo of R.B.C. 30.0 39.1 39.5 41.1 

Plasma urea 42.7 41.2 27.2 31.9 

Red cell urea 21.8 22.5 45.9 32.4 

Example 4 

Time 0 4 S 24 

A^olume of R.B.C. 48.3 48.7 42.3 47.8 

Plasma urea 29.1 28.2 27.0 24.7 

Red coll urea 10.2 17.0 18.3 19.9 

Example S 

Time 0 4 8 24 

A^olurae of E.B.C. 42.1 42.4 43.3 47.1 

Plasma urea 28.2 28.2 28.4 21.5 

Red cell urea 21.0 21.8 23.0 2.5.0 


The results in Table II compared Avith those in Table I suggested that 
potassium oxalate and other anticoagulant salts maj" increase the concentra- 
tion of urea in plasma at the expense of urea in the cells. On standing, a 
tendencA’ to return to the original distribution apparentlj" occurs. The effect 
of anticoagulant salts Avas determined in 20 samples of blood, half of each 
sample being heparinized or defibrinated and the other half treated Avith an 
anticoagulant salt. The results of this experiment are .shoAA'ii in Table III. 
Potassium oxalate and other anticoagulant salts inA'ariablj’ loAvered the urea 
content of the red cells, compared AAuth the A'alues in defibrinated or heparinized 
blood. In practicalh’ all samples the urea content of plasma Avas simultane- 
ousl.A' increased, the fcAv instances in AAdiieh the reA’crse occurred being prob- 
ablj' attributable to experimental error. 
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ASCOKBK AC’ID CONTENT OF RED CELLS AND PLASMA*^ 


M Pno\N WD E Enoi Boston Ma«:s 


S INCE Mtaimn C has beeti defimteh identified vitli a&toibie acid, the dim 
cai impoitaucc of this substance has incieased Growing inteiest has 
de\eloped lu the stuch of tlie piopoition of ascoibic acid betcreen led cells 
and plasma m \anoiis diseases In iioiinal indnidiinls \nn Eekelen, Einmene 
Joseph) and Wolfit found tliat ascoibic atid nas eieiilj distnbuted bct33eeu 
cells and plasma On tlio otlici hand Schiieidei and Widman- and Heinemanu® 
noted a hijrhei ascoibic content in the led cell than in the plasma HeincmnnTi® 
fmthei noted iii a stiKh of canons diseases that the nscoibit acid in the led 
tells \aiied consideiabh leadunjr hijrhei led cell \ahies in propoition to the 
seuim in patients Tilth anemias oi nith peptic ulcers HoTTe\ei, the inteipieta 
turn of blood ascoibic acid Tallies is nnceitam in part because of the \n 12 at 10 ns 
m the Tallies encounteied in lontine analiscs In attempting to assaa ascoibic 
add in both cells and plasma the methods of anahsis must be considered 
Tillmans, Ilii’sch and IIiisclC first deTclopcd the method of deteimuiinf? the 
pieseiice of ascoibic acid (reduced) in seiuni To make it chnicalh piactuai 
this oiijrinal mctliod tt is modified In Paimei and Abt ® Thes used as a 
depiotejni7niy ajrent metaphosphone acid wlueh had been intioduced foi this 
puipose In Fupt i and Iwatike® and the) deteimined the lecluced ascoibic 
,vcul m the filtxatc Tilth 2G dichloiophenol uidophenoP Pijoaii, rownsend 
and ^Yllsou® noted a lonsidciable loss of ascoibic acid in the seium bT this 
method This lapid loss of ascoibic acid is due as Ban on, cle Mcio and 
ICIcmperei® haTC pointed out to coppci and heniocliioniogeiis A loss, but to 
a lessci device is found also in the method intioduced bT Tan Eekelen, Em 
inene Joscpln and 'Wolfi,^ as some of the ascoibic acid is lost m meicuric 
bulphide piecipitation Pijom and Klempeiei*® haTe bugjjested the use of 
potassium iTanide to inhibit the distuibmjt catahsts lesponsible foi oxidizinp' 
iscoibic acid For jnii poses ot simplicitT and couTenience the method is 
piesentcd 


•Fioin the Surgical Labontorj of (he Petci B nt Bilglnm Hospital 
Recehed for publication Janiiarj 11 3S$7 
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tion of all of the urea values according to cell volume failed to demonstrate 
any significant relation. The coincidental decrease in both volume and urea 
content of the red cells following addition of oxalate was the onlj^ instance 
in which one might conclude that the change in the urea content of the cells 
was due to shrinkage of the cells. Results in other experiments suggested 
that such was a fortuitous occurrence not indicative of a causal relationship. 
There must be factors other than the water content of the red blood cells 
which aifect their urea content. 


SUMMARY 

Potassium oxalate and other anticoagulant salts decrease the urea content 
of the red b^ood cells and increase the urea content of plasma, the values 
tending to return toward the initial on standing. In defibrinated, heparinized 
and hirudinized blood the urea content of the red cells tends to he lower than 
that of plasma ■when the value in the latter is high, and vice versa. With anj’ 
anticoagulant, the urea content of plasma is seldom the same as that of the 
red cells. 
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WJOAN EDDl ASCORBIC lOID CONTIS.T OP RED CELLS AND PLASMA 1229 

a da 3 light filtei A 1/1000 Mol.ii solntioii (29 mg ot djt, lu 100 ec iiatei) 
IS the most efficient for this pm pose The (he must be dissolved in watei 
heated to 85° C, shahen foi fifteen mmutes and filteied if nccessari The 
details of standaidizafion and calculation haie been alieadj presented bj 
Pijoan and Ivlemperer^” Simple calculation is accomplished by iiniltipl} nig 
the amount of dye used bj 44 if 2 cc of plasma aie assajed The asooibic 
acid lalue mil then be m milligiaras pei cent In assajiiig the ascoibic acid 
lalue of led cells, the led cells are nashed foui times mth 09 per cent NaCl 
solution oontammg 100 mg pci cent of ECN and separated each time bj 
eentnfugalization Aftei the four ivashmgs their loliirac is doubled hy adding 
distilled ivater containing 100 mg pei cent of KCN The hemolj zed cells are 
then assajed in the same manner as the plasma Whole blood can also he 
used and the red cell value computed bj hematociit proportion 

It is of Intel est to note that much moie KCN is lequiied to inhibit the 
action of the cataljsts in the red cells than in the seium In the following 
chart (Chart 1) the curies designated bj the same numbei lepresent samples 
of red cells and plasma eoutauiing the same amount of KCN 

In a senes of eaiefullj couliolled anahses of blood fiom noimal indi 
iiduals we were unable to find red cell values exceeding oi equal to the plasma 
V alues 

TAni-E I 

Blood Ascorbic Acid Values in I»oriiat Individuils 



ASCORBIC ACIB CONTENT 

ilO PET CENT 


TED CEL! S 

PLVSMA 

h L 

15 

21 

E R 

10 

1G4 

R K 

J42 

170 

0 B 

17 

20 

B 

09S 

131 

M T 

13 

151 

D L 

J31 

1 72 

D A 

152 

198 

P S 

164 

1 DO 

C B 

112 

1 5C 

K R 

0 84 

143 

E E 

120 

2 80 


Normal ascorbic values In the plasma o( over 100 normal inaivlAuals 'tiere reportea bj 
PJJoan ind Klemperer® 


Even vlien ceitam indniduals raised then blood aseoibic acid \alue by 
consujning 0 25 gm of aseoibic aeid, the plasma levels weie alnajs higher 
than the red cell values "We obtained plasma \ alues as high as 3 2 mg per 
cent bj this procedure 

Flora tlie foiegoiug data in Table I it is suggested that m noimal mdi 
viduals consideiable \nijation exists betueen led cell values and plasma values 
111 the light of these findings consideiable care must be taken before niter 
pieting the blood ascorbic acid content in disease 

CONCLUSION 

A method is introduced to studj the ascoibic acid content of led cells 
The ascorbic acid content appears to be highei m the plasma than that pres 
ont in the red cells 
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Total calcium cletermiuatioiis were made on trieliloracetie acid eentrifu- 
gates bj" the Clark and Collip modification'’ of the Kramer-Tisdall method. 
An attempt was also made to determine nonprotein bound calcium by the meth- 
od of von Berenc.sy''' and Hermann however, this method was found to be 
unsatisfaetorj-* and the results which had been obtained were discarded. Total 
inorganic phosphorus determinations wei-e made on trichloracetic acid cen- 
trifugates by the method of Pi.ske and Hubbarow.'* Burface tension and vi.s- 
eosit}^ measurements ivere made on fresli serum at 27° to 28° C. by means of 
the Du Nouy tensiometer'" and the 0.swald viscosity tube, re.speetively. While 
it is realized that exact mea.surcment of these physical properties by eitlier of 
these methods is not obtained, the measurements obtained on different samples 
of serum Horn the same animal have a comparative value with each other, 
.since they were made at the same temperature niion fi-eshly separated serums, 
and in each ease with the same piece of a])paratus. 


RESULTS 

The results of studies conducted on 12 cats and 6 dogs are briefly sum- 
marized in Table I. Since the variations which occurred in individual animals 
were small, the results are presented in the form of average values. In both 
control and digitalis-treated animals, the final sample of blood was taken at 
a time during which it had previously been shown that diuresis was in progress 
following the intravenous injection of 50 mg. per kg. of digitalis. 


Table I 

AvEr.AGES OK Totai. Calcium, Ixorganic Pnosenonus, Visi'osity and Surface Tension of 
Blood Serum Following the Intilwenous Administration of 
Digitalis (50 mg. per kg.) 


ANIMALS 

used 


AJIOUNT OF 
BLOOD IN 
INITIAL 
SASII'LE 
(C.C. PER 
KG.) 


TIME FROM 
INITIAL 
TO FINAL 
SAMPLE 
(MINUTES) 


TIME FROM 
DIGITALIS 
INJECTION 
TO FINAL 
SAStPLE 
(MINUTES) 


4 Cats 

7.1 

40 


5 Cat.s 

7.2 

07 

44 

2 Dogs 

1.8 

o6 

43 

4 Dog.s 

l.G 

00 

3 Cats 

9.0 

00 


G Cats 

8.3 

Go 

46 

2 Dogs 

1.8 

o6 

45 

•3 Dogs 

1.3 

5S 

2 Cats 

9.2 

00 


3 Cats 

7.4 

50 

43 

1 Dog 

2.0 

60 


2 Dog-s 

1.3 

55 

41 

2 Cats 

9.2 

55 


4 Cats 

8.0 

72 

47 

1 Dog 

l.G 

53 

41 

2 Dogs 

1..3 

55 


AFTER 

NORMAL BLOOD 

(INITIAL REMOVAL 

SAMPLE) (FINAL 

SAMPLE) 


AITF.R BLOOD 
REMOVAL 
AND 

DIGITALIS 
( FINAL 
SAMPLE) 


Total Calcium 

(ing. per too e.e. of .wruin) 

31.5 11.4 

ii.G n.e 


12.3 12.5 


12.9 12.7 

Inoryan ic Fhosiiliorus 
(mg. per 100 c.p. of serum) 


4.9 

4.7 


.3.3 


3.2 

3,9 

3.9 


3.G 

ViKCOsity 


(Oswald tube— in seconds) 


128 

131 


1.39 


138 

115 

120 


133 

Surface Tension 
(Du Nouv Tensiometer) 

133 

62.0 

■ 61 


G0.7 


59.0 

Gl.O 

GO 


.18.5 


G0.5 



WLIteS LOUAtl PVLUMOMA \ND ORGANIC HLART DI&L\'^1 


3231 


eaicUo\abculai su^^e^ The mateiial compiises all mdniduals ■NMtli heait dis 
ease, aged t'\\eiity jeais and o\ei, aiitopsied at the LouismIIc City Hospital fiom 
1931 to 1936, a total ot 465 cases Table I compiises the etiologic tjpes of 
lieait disease enconnteied, distiibnted as to age and sex Of the cases, 356 
(765 per cent) \\ eie In peitensne and aiteiioseleiotie , 54 (11 6 per cent) weie 
s^phllltlc, 32 (6 9 pel cent) neie ibeiimatit, and 23 (5 0 pei cent) ^\eie of 
miscellaneous including nnknocMi etiologx Theie neie 298 (64 0 pei cent) 
males and 167 (36 0 pei cent) females Eight\ four pei cent of the patients 
neie o\ei foit\ ^eals of age The cases ueie appiovimateh ecpialh dnided 
between the uliite and iiegio laces 


Tabu I 

4(tjC\SFSOV HfaI T DJSJASF AXAT\/LD A< CORIlIN< TO LT10r06\, Aci AM)bl\ 


ETIO TIFF 

1 20 20 

AI i \ 

1 to 49 1 
1 M ? 

I 40 49 

M P 

50 59 

M F 

60 ()9 1 
w i : 

70 70 1 

SI > 

SO 1 
w y 

TOTAT 

PEP 

CENT 

Hvper Artcr 

2 


15 

14 1 

31 

o> 

40 

44 

72 

31 ! 

40 

23 1 

18 

t 

lo6 

76 5 

S\plnlitic 

4 

) 


4 

17 

1 

12 

1 

5 

0 

0 

0 

1 

0 

54 

11 () 

Rlieunntic 

'* 

a I 

** 


4 

4 

o 

4 

1 

2 

0 

0 , 

0 

0 

32 

6 9 

MiscelKncous 

1 

2 1 

1 

2 

4 

1 

4 

3 

2 

0 

o 

1 

0 

0 

23 

50 

Tot'll 

10 


2(1 


5i> 

>8 

(m 

33 

SO 

21 ! 

43 

2'’ 

19 

0 

4()j 



Of these 465 cases onh 6 (1 2 pei cent) had lobai pneumonia In con 
tiast, 157 patients (33 7 pei cent) died uith bi oncbopneumonia Of the 6 
patients with lobai pneumonia, 5 had Inpeitcnsne and 1 sjpliilitic heait dis 
ease All uere admitted foi lobai pneumonia, and onlj one ga^e an antecedent 
histoij of eongestne heait faihue 

Since the age and sex iiicKlence of lobai pneumonia miglit explain the 
infreqnenc> with which it and heait disease weie comcidentallj found in this 
stud}, 743 consecutne patients with lobar pneumonia, aged tweiit} }eais and 
over admitted to the hospital, weie auahzed as to these factois It was found 
that 365 (49 pei cent) weie o\ci foiti \ertis of age as compaied with 84 pei 
cent of the heait patients who weie in this age gi oup Lobai pneumonia oc 
curred piedominateh m the male (73 pei cent) }ust as was found in the 
patients with heait disease Thus the age and sex incidence of lobai pueu 
monia cannot explain the laie association of the two diseases Neitliei was 
the lacial incidence of am significance 

Tlieoieticalh lobai pneumonia should occui fiequentl} in iiidivuluals Auth 
heart disease Eabii though the exact pathogenesis of lobai pneumonia is not 
full} undei'Stood, an attack is usuall} attiibuted to IoA\eied geiieial lesistance, 
and tlieie is expeiiinental basis foi the xiew that local conditions in the lung, 
such as the catarihal piocess oi prexiousl} damaged tissue, laAOi deAelopineut 
ot pneumococci " *■ If this conception is coirect, the lungs of indniduals with 
heait disease should fuimsh a feitile soil foi the giowth of pathogenic or 
ganisms This studi does not lend support to these theoietical eousideiations 

SUMMAll A^D CONCIUSIOVS 

Onh 12 pei cent of 465 antopsied cases of oiganie heait disease aged 
tweiih }eais oi OAei died with lobai pneumonia Tlieie A\as onh one patient 
with an antecedent histoi} of congestiAC faihue In coiitiast 33 7 per cent 



THE AIMOUNT OP COMPLEHENT IN THE BLOOD IN RHEUMATIC 
FEVER AND RHEUMATOID ARTHRITIS® 


M. Rachmilewitz, M.D., and W. Silberstein, M.D., Jerusaleji, Palestine 


’ I * HE similaritj' between the clinical pictures of rlienniatic fever and rlienma- 

toid arthritis is often so marked as to cause confusion in differential diag- 
nosis. The onset of rheumatoid arthritis may closely resemble that of rlieumatic 
fever, commencing acutely, with fever, leueocytosis, and hot reddened joints. 
In both diseases there may be a history of previous attacks of tonsillitis or 
pharyngitis. The most important clinical signs differentiating rheumatic fever 
and rheumatoid arthritis are those referable to cardine involvement wliich so 
often is a complication of the former condition. But in adults with no history 
of previous attacks, the diagnosis may be particularly difficult. The absence 
of cardiac involvement is not lielpful, for at this age tlie arthritis is the most 
important clinical manifestation and the heart often escapes. 

Since the cause of either of these diseases is still uncertain, the suspected 
etiologic agents being streptococci of various types, and in rheumatic fever also 
a virus, ^ there is no definite means of differentiation. For this purpose use has 
been made of various laboratory methods, the most valuable of which is the 
electrocardiogram. Tins, according to Cohn and Swift," Rothscliild, Sacks and 
Libman,® and Master and Jaffe,^ discloses abnormalities in almost 100 per cent 
of all patients suffering from rheumatic fever, while in patients suffering from 
I’heumatoid arthritis, according to Master and Jaffe, electrocardiographic 
changes are either absent or insignificant. 

Serologic tests for the differentiation of rheumatic fever and rheumatoid 
arthritis have been employed by Cecil,” and Nicholls and Stainsby.® These 
authors make use of the agglutination reaction of a strain of streptococcus cul- 
tivated from blood of cases of rheumatic fever with the scrum of these patients. 
More recently Stuart-Harris' studied the hcmolytic-streptococcus-fibrinolj'sis in 
chronic arthritis and rheumatic fever, and found that the blood of patients with 
rheumatoid arthritis is susceptible to fibrinolysis, whereas the blood from pa- 
tients with rheumatic fever is resistant. 

"VVe have used the amount of complement in the blood as a means of differ- 
ential diagnosis. The present report comprises a study of 45 patients suffering 
from rheumatic fever and rheumatoid arthritis. 

The method used for quantitative estimation of the complement is as fol- 
lows: 

The patient ’s serum is diluted with saline in the proportion 1 :10. A series 
of test tubes is filled with increasing amounts of this diluted serum, beginning 
with 0.4 and up to 1.5 e.c. Saline solution is added to the tubes up to the equal 

•From the Rothschild Hadassah Hospital. 

Received for publication. November 25, 1936. 
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12J5 


Iabif III 


TiiF EtvrcT o» Antuoaoliant Saits on tiif Paftition of Uhia in Blood Cg'nipaied 

DrUBPINATIOV AND Hfi AI IN 


ANTICOAOX lANT 

SATT 

1 t FFA 

1 IIASMA 

i FFD BLOOD CFI IS 

NO SVIT 

( SVLT 

1 NO SAIT 

\ SAIT 

Defibnvption 

Pot 0\il 1 

47 0 

54 0 

ol 0 

50 4 

Pot Oxal ' 

22 8 

28 2 

29 0 

21 8 

Pot 0\al 

170 

20 ) 1 

54 9 

45 2 

Ammon Owl 

17 0 

39 1 ! 

54 0 

30 3 

Sod Oxil 

P)5 

27 4 

49 5 

42 0 

So(] Citrate ' 

1« 5 

20 0 1 

10 2 1 

42 5 


HriW) 

4 


Pot OxU 


28 2 

21 0 1 

170 

Pot Owl 

22 8 

28 2 

20 0 

21 8 

Pot Oval 

2S9 1 

22 6 1 

25 7 ' 

20 5 

Pot Oxal 

24 0 

24 4 

OO 

21 2 

Pot Oxvl 


2Cj ! 

43 0 

42 0 

Pot 0\ il 

12 7 

412 

28 0 

22 1 

Pol Ox'll 

10 1 1 

47 0 

35 0 

29 5 

Pot Oxal 

42 0 

27 o 

35 G 

21 a 

Pot Oxal 

40 4 1 

42 9 

42 0 

26 5 

Pot Oxal 

A 1 1 

12 1 

41 0 

-'8 4 

Ammon Oxal 

22 1 1 

28 2 

210 

17 0 

Ammon Owl 

24 7 1 

19 1 

419 

10 3 

Sod On il 

211 1 

27 4 

441 

, 42 0 

Sod Citrite 

24 0 

20 0 

43 3 

1 42 5 


It has thus been shown that potassium oxalate loweis the uien content of 
the led cells and mcieascs that of plasma, so that samples of oxalated blood 
iinaiiablj contain more uiea in plasma than in the led cells The question 
aiose as to whethei oi not the conccntiatwn of oxolaie would furthei affect 
uiea -values Blood foi luea estimations usualb contains fiom 0 2 to 0 3 pei 
cent of potassium oxalate, but occasionallv the coucenliation is gieatei foi 
\aiious leasons such as insufficient blood being obtained from the patient to 
suffieientlj dilute the anticoagulant pio-vided in the vessel used foi collecting 
the blood Hence urea was determined ni cells and plasma of samples of 
tlie same blood containing from 0 2 to 1 5 pei cent of potassium oxalate The 
addition of 0 2 pei cent potassium oxalate effected the changes desciibed above 
bnt adding inoie of the salt liad no fuithei influence on the paitition of uiea, 
although a piogiessive shimhage in the volume of the led cells took place 
as moie of the salt was added The addition of mam times the lequiied 
amount of hepaiin oi of hiiiulin did not mateiiallv change the paititioii of 
uiea 

In all of the pievious expenments the vohum of ihc icd cells w«is siinul 
tcxneouslv detei mined with the iiiea values A casual examination of pei cent 
age volumes suggested that a dnect lelation existed between volume and uiea 
content of the led cells This was appaient chiefly in the lesults fiom expen 
ments in which the uiea values weie compaied in oxalated and heparinized 
or defibiinated blood When, however, the lesults of time and eoncentiatiou 
expenments v^ele plotted, the uiea values against the volumes of the cells, 
no 1 elation whatsoever could be established between tlie two Also the tabula 
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lilood cells. In several cases, the coinplcnicul titer was determined repeatedly 
at various intervals during the course of the attacks, and in some we observed 
an increase of the titer with improvement in the clinical condition. For ex- 
ample, a man (Table II, A, Case 3), aged thirty years, suffering from a second 
attack of rheumatic fever preceded by tonsillitis, sliowed at first a low com- 
plement titer (less than 0.15). After removal of tlic tonsils the clinical signs 
of activity disappeared and an increase of the complement to normal titer was 
found and remained so on successive examinations. A progressive increase to 
the normal level was found in Case 4 in Table II, A. In other in.stanee.s, how- 


TAiian II 

THE COMPI.EMEXT TitEU IX RHEUMATIC Fm’Ell 


A. Rheumatic Fe\t;r: Active Stage ] 

B. Rheumatic Fever; Ixactive Stage 

CASE 

age 

D.\.TE 

COMPEEMEXT 

CASE 

COMPLEMENT 

AGE DATE 

TITER 

TITER 

1 

IS 


0.14 

1 

10 0.05 

2 

26 

5/30 

0.1.3 

o 

0.06 



6/20 

0.15' 

«» 

21 0.05 



S/22 

0.15 

4 

33 0.06 

3 

30 

7/25 

0.15 

5 

29 10/17 0.00 



S/22 

0.06 


10/31 0.00 



9/12 

0.04 

6 

29 0.06 



10/24 

0.05 

7 

16 0.05 



12/19 

0.00 

8 

17 0.05 

4 

21 

8/ 1 

0.15 

9 

20 0.04 



S/lo 

0.15 

10 

2S 0.05 



10/24 

0.11 

11 

o5 0»00 



11/ 7 

0.13 





11/21 

O.OS 



5 

18 

S/lo 

0.09 



G 

IS 

9/19 

0.1 





9/24 

0.07 

I 


7 

32 

10/ 3 

0.13 

1 




• 1/30 

0.12 



s 

IS 

10/24 

O.OS 



9 

28 

11/ 7 

0.16 





11/14 

0.15 





11/2S 

0.15 





12/12 

0.13 





1/30 

0.13 



10 

22 

1/ 9 

0.25 





2/13 

0.15 



11 

31 

1/30 

0.14 



12 

20 

2/ (I 

0.14 



13 

25 

2/ G 

0.14 





2/20 

0.15 



U 

:i(i 

2/13 

0.14 



*In 

most 

examinations 

determinations ’.verc not made 

beyond the flguve of O.lf,. 


ever, the complement titer remained low even after the clinical manifestations 
of the disease had disappeared. In these patients there was a tendenc,y to 
diminution of the sedimentation rate of the red blood cells, while the comple- 
ment titer was still low. The following case may serve as an example. A female 
patient (Table II, A, Case 9), who had an old rheumatic valvular lesion, was 
suffering from many months from active carditis, mild but persistent poly- 
arthritis and subfebrile temperature. The sedimentation rate was very rapid 
(15' by Linzenmaier's method) and the complement titer was found to be less 
than 0.15 in repeated determinations. After removal of the tonsils and drain- 






DIGITALIS DIURESIS AND CERTAIN BLOOD SERUM 
CHARACTERISTICS^ 


James H Deevnoorf, PhD, Washington, D C 


DIGITALIS DIUrESIS AND BLOOD CALCIUM 

TN AN eailiei paper, ^ it Avas lepoitcd that lntla^e^ous injections of digitalis, 
^ in compaiati\el> large doses, consistently pioduced a diuretic i espouse in 
anesthetized cats, an eftect •which uas latei confirmed on dogs 

Our knowledge of the i elation of mine secretion to the action of digitalis 
on the lieait, blood piessuic, and kidney vessels is still impeifect Howe's er, 
since ■various imestigatois^ ^ haAC reported a synergistic stimulant action of 
digitalis and ealeium on the heai t, and since the permeability of blood vessels 
and tissues is closely associated with calcium, it was decided to asceitain 
whcthei quantitative changes in blood calcium accompany the diiuetic response 
to digitalis Blood phosphoius determinations and seium viscosity measure 
ments weie also leeorded, because of then i elation to calcium metabolism and 
kidney filtiation, lespcctnely Siufacc tension measuiements were also made 
on the blood seinim 

EXPERIMENTAL 

The e-^pei miental animals used were cats and dogs The cats were on a 
milk diet supplemented with law li\ei, the dogs wore fed a balanced food 
piepaiation occasionally supplemented with raw meat and bones All animals 
were fasted foi eighteen lioius pieceding the expenment The cats were anes 
thetized with sodium baibital, 300 mg pei kg by stomich, and the dogs with 
pentobarbital sodium (sodium ethyl 1 methyl-butyl baibiturate), 30 mg pei 
kg intrapeiitoneally When anesthesia was complete blood was lemoved by 
heai*t puncture for the normal determinations of calcium, pliosphorns, %uscosity, 
and suiface tension The control animals then received an intra\enous injee 
tion of 0 85 pei cent saline, 1 cc pei kg , the othei animals were injected in 
the same maniiei with 1 c c pei kg of a modified alcohol fiee 5 per cent 
tinctuie of digitalis, a dose of 50 mg of digitalis pei kg, an amount which 
had been sliown to in^aiiably produce diuresis in anesthetized cats,^ and which 
was found to pioduce a similai effect in anesthetized dogs The digitalis 
prepaiatiou was injected into the saphenous vein at the rate of approximately 
Ice per minute Since it had been found that diuresis occurred in ten to 
fifteen minutes and continued for about an hour following the injection of 
this amount of digitalis, the second sample of blood was lemo'ved by heart 
puncture about one boui after the control sample, oi about three qnaiters of 
an hour after the digitalis injection 

•From the Department of Pharmacology anl Therapeutics School of Medicine Tlie 
George Washington Universltj 
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clinical conditions and have found a decrease to almost disappearance of the 
complement in “acute polyarthritis” and “rheumatic endocarditis.” Schnabel 
found a decrease of the complement in 45 per cent of the patients suffering 
from acute joint diseases. As these authors have not differentiated between 
rheumatic fever and rheumatoid arthritis, their conclusions provide no aid in 
the diagnosis. The normal amount of complement found in the group of 
rheumatoid ai-thritis justifies the assumption that the complement-determination 
may serve as an aid in the differentiation between rheumatic fever and rheuma- 
toid arthritis. The significance of this fact is evident from our introductory 
remarks in which we pointed out the possibility of differentiating, on the basis 
of this method, the active from the inactive state of rheumatic fever when 
the clinical signs are not definite. This is often the case when fever is absent 
and the cardiac manifestations aic indefinite. 

The diminution of complement in rheumatic fever and its significance in 
the etiology of the disease may be explained as follows. Schnetze and Seheller’'’ 
more than thirty years ago found a decrease of complement in animals which 
were sensitized to red blood cells of another species. Biding” found the same 

Table IV 


JIiscELUvsnocs Gnore With Uncertain Piagnosis 


xo. 

AGE 

DATE 

COMPLEMENT TITEE 

PIAGNOSIS 

1 

30 

5/ 9 

0.06 

Acute polyarthritis 



5/16 

0.08 


2 

46 

7/25 

n.n. 

Eccurring polyarthritis in an 



8/29 

0.1 

acute episode 



9/26 

0.15 




10/17 

0.1 


3 

29 

8/22 

0.04 

Eecurring polyarthritis in an 



S/29 

0.06 

acute episode. Erythema 





nodosum 

4 

30 

9/12 

0.04 

Eecurring polyarthritis in an 



10/17 

0.06 

acute episode 



10/31 

0.04 


5 

26 

10/24 

0.11 

Eecurring polyarthritis 



11/ 7 

0.05 


0 

38 


0.08 

Eecurring polyarthritis in sub- 





acute state 

7 

17 


0.15 

Eecurring polyarthritis. 





Urticaria 


phenomenon in animals sensitized to streptococci and tubercle bacilli. Recently 
P. and M. Pely” observed a decrease of complement in patients suffering from 
various allergic diseases, such as asthma, urticaria, etc. These findings sug- 
gested the present investigation to us. Clinical, experimental and pathologic 
evidence has been accumulated in recent year’s by the investigators of rheumatic 
fever, indicating that this disease may be an allergic manifestation of a focal 
infection. Long-standing or I’epeated low-gi’ade focal infection, in which 
streptococci of various types play a leading role, sensitizes various mesenchymal 
tissues, such as joints, tendons, heart and blood vessels. An acute infection, 
most commonly tonsillitis, acting on these sensitized tissues, brings about the 
acute attack of rheumatic fever, wMcli is accompanied by a decrease of the 
complement titer in the blood. The antigen-antibody reaction uses up the com- 
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K\ainiiuitioii of tlie table if\cals that the total calcium le^el ot the blood 
seium A\as about 1 mjr pei cent liighei in dogs than in cats, and lemnined 
unchanged in both the contiol and digitalis tieated animals of each gioup 
The inoiganiL phosphoius ot the seimu also lemained the same in each senes 
The Mscoslt^ and suiface tension of the seiiim shoned 'ncij little change fiom 
noimnl in oitlici contiol oi digitalis animals, and such ^nllatlons as occuued 
ueio not constant in the same dnection 


CONCLUSIONS 

Intia\enons admnnstiation of digitalis in diuietic amounts (50 mg pei 
kg ) to anestheti7ed cats and dogs pioduced no significant quantitatne changes 
in the total calcium inoiganic phosphoius suiface tension and Mscosit^ of 
the blood sciiim 

Tlie mecbanism of the dnucsis which is pioduced m anesthetized cats and 
dogs b^ the intnnenons admimstiatioii of 50 mg of digitalis pei kg is not 
dependent upon tlie pioduetion of quantitatne changes in total calcium inoi 
game pliosplioius, suiface tension, oi \iscosit\ 
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OBSERVATIONS OX THE ACTION OF CONGO RED 
ON NORMAL AND LEUCEMIC BLOOD'" 


T. H. C. Benians, P.R.C.S., London, Eng. 


•^HE following is an account of certain experiments undertaken to investi- 
A gate the action of solutions of Congo red on blood cells and body fluids. 

Effect on Normal Blood . — If a .small quantity of fresh blood is added to 
an equal volume of 2 per cent Congo i-ed solution in an unwaxed glass tube, the 
mixture remains fluid and a microscopic preparation shows that neither the 
red nor the white cells take up the stain, and also that the phenomenon of 
coagulation has not taken place. The blood cells remain uniformly dispersed, 
and if the coverslip is sealed down they will remain so for many hours. If 
the mixture is made by pricking the finger through a drop of the dye and 
mixing rapidly with a waxed glass rod even the platelets may be found to 
be discrete. 

Effect on Leuconic Blood . — ^If blood from a ease of myelogenous leucemia 
with a high white count is similarly treated and gently stirred, it quickly 
forms a thick, somewhat elastic gelatinous mass which lacks the firmness and 
solidity of a clot. With dark-field illumination and a high power objective 
no definite structure can be made out. The cells are arranged in rows or 
scattered diffusely throughout, but rouleau formation is not seen. The gel 
shows no obvious shrinking (syneresis) on standing and retains the dye for 
some time when suspended in water. When mixed with alcohol, it becomes 
granular and easih' broken up, the d.ve then dissolving out readily into water. 

If a similar specimen of leucemic blood is taken directly into the dye in 
a waxed capsule, so minimizing damage to the cells, the ehange does not occur 
for some time. The gel formation thus has a relation to the presence of rup- 
tured cells similar to that obtaining in coagulation. It differs, however, in 
that the phenomenon can be produced by washed leucemic cells alone acting 
on the dye. On the other hand the seium from coagulated leucemic blood 
does not produce it, showing that the gel-forming substance is incorporated 
in the leucemic clot. Since cells of normal blood do not form the gel, it is 
clear that the gel arises from a dispersion through the dye of the contents of 
the primitive, easity ruptured, cells present in cases of leucemia. 

This reaction can thus be used as a simple elinical test for the diagnosis 
of active leucemia, either m 3 mloid or tymphoid. 

Though this phenomenon occurs spontaneouslj’- with leucemic blood, it is 
not a specific reaction. It takes place because of the presence of manj^ easity 
ruptured cells. This accounts for the fact that scrapings from most of the 

•From the P.Uhologic.il ‘Department of the Prince of Wales’.s General Hospital and North 
Aliddlesex County Hospital. 
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\olume ot 2 c ( In each of the tuhtb, 05 ce of a o pei cent suspension of 
sheep iccl blood cells, seiMiig as antigen, and a sufficient amount of inactivated 
labbit seium ^\luch lias been sensitized against sheep led blood cells, ser\ing 
as amboceptoi, aic intioduccd The tubes aic incubated foi thirtj minutes 
at a tcmpeiaturc of 37° C The latc at uhicli hemohsis occuis at a given con 
centiation of seium dctci mines the amount of complement picscnt m the pa 
lient’s seium 

The figuies obtained b\ us in noimal people and patients suffciing fiom dif 
feient diseases, except ihcumalic fcvci and othei diseases which will be dis 
cussed sepaiatclj, aie fniih constant and range between 0 04 and 0 06 cc 
(Table I) Thev concspoiul to the fignics rcpoitcd b\ other authois Table 
I includes one patient with subacute bactcnal endoeaiditis supenmposed on an 
old ibeumatic heait lesion Duung the t\pical coiusc of the disease the comple 
ment titci was dotcimincd tbiec limes with the same icsult, namoh , 0 — winch 

IS noimal 

T\ble I 

TllF COMPtFMFXT TiTEF IN 1 APIOUS ClINICM COSPITIOSS 


NO 

( 0\n rEJtFNT TITFP 

PIAONOSIS 

1 

onr 

Hyperten'iion Mjocardi-il in<»nfficiencj 


0 0( 

Pemphigus 


OOS 

Tuherculoui peritonitis 

4 

0 00 

Urticina 

6 

0U4 

Gastritis 

(1 

0 04 

Typhoid fever 

7 

0 05 

Broncliml asthma 

8 

004 

Tuberculous pleural cftusiou 

0 

0 04 

Acute gastroenteritis 

JO 

0 04 

Catarrh'll jaundice 

11 

0 04 

Catarrhal jaundice 

12 

0 04 

Typhoid fever Pregnancy 

1° 

0 04 

Gastritis 

14 

0 05 

Acute intis 

1 ) 

0 00 

Acute dysentery 

10 

0 04 

Bronchial asthma 

17 

0 00 

Acute lymphatic leuccmia 

18 

0 05 

Sciatica 

10 

0 04 

Asthenia 

20 

0 08 

Bronchial asthma 

21 

0 05 

Chronic nephritis 

22 

0 07 

Acute tonsillitis 

23 

0 05 

Duodenal ulcer 

24 

0 04 

Icterus CholehtJiiasis 

25 

0 05 

Chrome nephritis 

20 

0 05 

Chronic tonsillitis 

27 

») 04 

iljocardial insufficiency 

2S 

0 05 

Chronic nephritis 

29 

0 05 

Nephritis Chronic tonsillitis 

30 

0 07 

Sciatica 

31 

0 08 

Sciatica 

32 

0 05 

Subacute bacterial endocarditis 

33 

0 06 

Tj'phoid fc\er 


Twenty five patients with ilicumatic icvci in active and inactive states 
v\ere examined (Table II) with the nnifoim lesult of a definite lovveimg of the 
complement titer of the blood in the active stage of the disease, viz , the fiist 
attach or relapse v\ith such manifestations of activity as feier, swelling of the 
joints, acute signs of caidiac involvement, and lapid sedimentation of the red 
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.sidembly, but as a rule, a i'resli preparation oi' Griibler’s stain will prevent 
coagulation if present in a total concentration of not less than 1 in 800. This 
was demonstrated in the following experiment; The dye in various dilutions 
from 1 in 50 to 1 in 400 was mixed in a capillary pipette in the proportion of 
one volume of dye to three of blood. The dye was drawn up to a mark first 
and the blood added directly from the finger, the mixture made on a slide, and 
incubated at 37° C. for fifteen minutes. 

No eoagulation took place when the total concentration of the dye was 
1 in 800 or stronger. 

Effect on Scrum nemoJysis and on Phagocytosis . — It was shown by Klop- 
stock^ and by Gordon- that Congo red inhihited the hemolysis of sensitized red 
cells by complement. Gordon also found that the dye could be removed from the 
mixture by adsorption with carbon, therebj' restoring the activity of the comple- 
ment. Experiments similar to those of Gordon have given the same results, and 
an analogous inhibition was obtained when Congo red in a concentration of 0.5 
per cent was added to a mixture of phagocytes, noi-mal serum and bacteria. 
This inhibition was not due to any deleterious action on tbe phagocytes. Ex- 
periments showed that a saline suspension of cells could be exposed for 
twenty-four hours to a 1 in 200 concentration of the dye and, after several 
washings in saline, their phagoc.vtic powers remained unimpaired. 

The effect on the phagocytosis of bacteria sensitized with immune body 
was also tested. Antiserums were prepared in rabbits against Staph, aureus, 
Staph, alhus, Bact. coli commune, and Bact. coli communior. After inactivation 
bj’ heating for thirty minutes at 56° C., the serums were tested for their 
opsonic effect on the homologous bacteria, in the presence of the dye and also 
in its absence. 

Phagocytosis was in all instances almost completeh' ablated by the dye, 
as in the case of normal unheated serum. 

Effect on Sensitization of Bacteria- and- Bed Blood Corpuscles hy Immune 
Scrum. — There are two processes concerned in phagoc 3 dosis due to an immune 
serum : 

1. The sensitization of the organism bj’' the specific serum. 

2. The ingestion of the sensitized bacterium bj^ a phagocyte. 

The following experiment shows that the heat stable opsonin (immune 
body) becomes attached to bacteria in the presence of Congo red, and that it 
is the ingestion of bacteria by the cells that is prevented by the dispersing 
action of the dye. A suspension of Staph, alhus in saline containing a 1 in 200 
concentration of Congo red was sensitized with its homologous antiserum for 
thirty minutes at 37° C. A control suspension containing no dye ivas similarly 
treated. Both suspensions were washed in the centrifuge, resuspended in 
saline, and appropriate amounts added to washed leucoejdes without the ad- 
dition of anj' more serum. 

The phagocytic index was practically the same in each case, showing that 
sensitization of the cells had taken place in the presence of Congo red. The 
inhibition of phagocjdosis must then be due to prevention of the ingestion of 
the bacteria bj' the phagocytes. 
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age of infected simises, 1}ie Itnipezatiiie became iioimal and ttie joint manifesta- 
tions pijcticalh disapjjeaiod The sedimeiU.itiou latc became slouei, 60', 
nhilo the complement titei lemamed at a lo^ lc\el 

In cases of ihcumatic fe\ci diuiiifl: the inactuc stage, as exhibited' by old 
ilicumatic henit disease ^^^th oi ^Mthont heait fadme and nith no signs of 
aetnit^ tlio amount of complement ni the Wood nas found to he noinial (Table 
II, B) This finding is ol gicat mloiest, m \icn of tlie difficult} that sometimes 
aiiscs in dctoi mining ^^hether oi not thne is an actnation of an old ihcumatic 
pioccss The dccieasc of tlic comidcinciit titci «ill, accoidmg to oiu obsei^a 
tions, disclose a lel.ipsc clniicalh not obuotw 

In contiast to the findings in actne ihcumatic fc\ci, tlic complement ttter 
in patients sutfenng fiom iheumaloid ailhiilis, even m cases with the clinical 
signs lesombling those of ihcumatic fovoi was witlmi noimal limits These 
patients with iheumafoid artinitis had acutciv inflamed joints elevated fempcia 
ture, and a lapid sedimentation i«itc of the ud blood cells but no clinical signs 
of caidiac involvement T)ie aveiigc age m these patients was Inghci than 
m the iheumatic fevci gioup In scvcial patients the complement titei was 
dcteimincd on sovoial occasions witli piaeticalK tlie same lesiilts (Table III) 

1 VBIF III 


Tin C<»MM iMENT Tmi IN Kmi \tvT 0 SD AMnams 



VCF 

nVTE 

COMIILMFNT TITFU 

1 

44 


oor 

1 

48 


0 05 


40 


0 05 

4 

32 


0 00 

s 

"5 


OOj 

0 

4] 

V 0 

01 



f/J7 

0 04 



S/22 

0 07 




0 04 

s 


7/2^ 

0 04 



S/22 

0 05 

0 

02 


0 05 

If) 

27 


0 01) 

u 

*^2 


0 00 

IS 

35 


0 04 


U 


oof) 


The hisl gionp (Table IV) lepicscnts 7 patients suffetnig from an acute 
polvaithiitis duniig a fiist attack or lelapse In this gioup the elmical diffci 
cnt7atiori between ihoomfitw fevei and rheumatoid aithritis was not definite, 
the difficultv being in all cases, the uncertainty as to wliethor it was an attack 
of iheumatic fcvei without clinical signs of caidme affection, oi an acute foim 
of iheumatoid artluitis Some of these cases Imd a low complement titci 

DISCUlbSION 

This investigation, sliowing a definite dceiease of complement in tlic lilood 
of patients snfteimg fiom ihcxunatic fcvei in the active stage of the disease 
finds paitiaJ ionfitmation m the noik of Veil and Buehhol?* and. latex, 
Schmlnl ^ Tlio foimcr have determined the amount of complement in vaiious 
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Effect on the Migration of Cells . — lu a previous paper (Benians'*) it was 
shown that, if a few eubic centimeters of a thick emulsion of gum tragacanth 
are injected into the subcutaneous tissues of a rabbit, leucocytes migrate into 
the mass within a few hours. The presence of bacteria in the “fixation area” 
increases the leucocytic invasion. 

To test whether Congo red would affect this cell migration, the following 
experiment was carried out; 3 c.c. of a gum tragacanth emulsion containing 
5 by 10” staphylococci per c.c. ivas inoculated subcutaneously into the flank 
of a rabbit. Into the other flank was injected a similar mass Avhich had, 
however, been made up in a 1 in 200 concentration of Congo red instead of 
distilled water. 

After twenty-four hours there was considerable swelling and edema on 
both sides. Each area ivas punctured, films were prepared from the exudate 
and examined microseopicalty. In the plain gum area, there was an abundance 
of cells mainly polymorphonuclear leucocytes, and many showed phagocytosis 
of the bacteria. On the Congo red side, on the other hand, there were only a 
few tymphoejdes present, neither potymoi’phonuelears nor monoc 3 ’tes having 
invaded the gum. Many free bacteria were also seen and obtained in culture. 

Since it has been shown in a previous paragraph that immersion in the 
dj'e solution for twenty-four hours did not harm leucocytes, one cannot sup- 
pose that these cells avoid the area because of any toxic effect from the Congo 
red. It would appear, therefore, that the dj'e overcomes the positive eliemo- 
taxis of the infected gum. 

Benians® also noted that these subcutaneous fixation areas of gum would 
extract from the blood stream certain bacteria, particularly members of the 
coli tjtyhoid group. This experiment was repeated with a Congo red gum to 
test whether bacteria are repelled in the same manner as leucocytes. Two 
rabbits were taken and one was inoculated subcutaneouslj’' in the flank with 
4 c.e. of a plain sterile gum tragacanth emulsion. The other was given the 
same quantity of sterile gum made up in a 1 in 200 solution of Congo red. 
Six hours later each received 5 bj- 10” Bad. coli intravenously. 

■When the two areas were iniuctui-ed twentj^-four hours later, the plain 
gum was found to contain many cells and a considerable number of Bad. coli. 
In the Congo red gum, there were no cells but an abundance of bacteria could 
be seen. Cultures from both areas were positive but a much heavier gi’owth 
vms obtained in the Congo red exudate. 

It is evident, therefore, that Congo red does not exert the repelling action 
on bacteria that it does on leucocj'tes. 

After four daj^s the plain gum area was an abscess cavity, containing 
many cells showing marked phagoejdosis. Very few free bacteria were present 
and cultures gave onlj^ a few isolated colonies. The rabbit had wasted and 
appeai-ed ill and was killed. Cultures from the heart blood, however, were 
sterile. The other rabbit which had received the Congo red gum was quite 
well and no abscess formed then or later. It is a curious paradox that the 
animal in which the bacterial infection had been apparentl}^ overcome should 
be in a worse state than the rabbit in which the bacteria were still multipljdng 
freely. 
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plement accoiding to Veil and Bucliholz (stieptococci oi their pioducts or a 
Mrus being the antigens) In contiast to this theoiv of ihcumatic fever being 
an allergic disease, ilieumatoid aitiuitis is consideied, paiticnlaih b-v Cecil, 
NicliolLs and Stainsbi,” as a direct bactciial infection of the ooints themselves 
According to those authois, who ha\c based then opinion on bacteiiologic 
studies of blood and joint fluid “iheumatoid aithiitis is an infectious disease, 
caused in a high pcicentago of cases In a specific tjpe of stieptococcus which, 
after localization in a piimai\ focus, is discharged from time to time into the 
blood stream and establishes metastatic infections in the joints ” This eon 
ception is consistent with our finding of a normal amount of complement in the 
hlood, as was found, also in other infectious diseases, such as Uphold, pneu 
monia, subacute bactciial endoeaiditis 

The abo^o conclusions aic based on the icm limited maternl a\ailable in 
Jciusalcm, and it is hoped that similai nnestigations on laiger numbcis and 
a grcatei ^arlct^ of cases will thiow more Iiglit on this important question 


SUMMAR\ 

1 The amount of complement m the blood is diminisbed in the actn c stage 
of ihcumatic fe\ei, and normal in the inacluc stage of the disease 

2 The amount of complement is noimal m patients suffering fiom iheu 
matoid arthritis with acute sjmptoms of the disease 
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THE ELECTROPHORETIC MOBILITY OP HUMAN ERYTHROCYTES* 


K. Pierre Dozois, M.S., Ph.D., and Prank W. IIaciitel, jM.D., BAi/mioRE, SId. 


S INCE the electrophoretic mobility of eiythrocytes is determined b}' certain 
surface characteristics of the cell, in order to determine what effect patho- 
logic conditions may have on this surface, it is necessary first to know the 
average electrophoretic migration velocity of human erythrocytes. Several 
workers have recentlj' reported investigations concerning the electroplioretie 
mobility of mammalian erythrocytes. Kosaka and Seki (1921) and Abramson 
(1929) have reported a difference in the migration velocity of the red blood cells 
of different mammals. The fact that race, sex and age liave little influence on 
the zeta potential of the erytiirocytes lias been demonstrated by Abramson 
(1929). Although Sehroeder (1927) has shown that the various Landsteiner 
groups have essentially the same electrophoretic migration velocity, we have 
included this phase in our investigation. 

We have been unable to demonstrate a marked day to day variation in the 
migration velocity of the erythrocytes of a single individual. Although varia- 
tion does occur, this variation is well within the limits of error and is not a factor 
which might alter the results. 


METHOD 

As in our investigations on the electrophoretic migration of various micro- 
organisms (1936), the migration velocity of the red blood cells was determined 
by means of the Kunitz modification of the Northrop-Ivunitz mierocataphoresis 
cell (1928), with a Bausch and Lomb 8 mm., 0.5 n.a., 21X objective and a lOX 
eye piece. Readings were made at two stationary levels, i.e., 0.21 and 0.79 of 
the inside depth of the cell. The observations were made immediatel}' after the 
cell was filled. An applied potential of 97.5 volts, which gave a potential drop 
through the cell of 41.3 volts, was used. Twenty observations were recorded, 
ten -with each polarity of the field. The average of these observations is the 
electroiihoretic migration recorded. The migration velocities are expressed in 
terms of seconds per 0.5 mm. 

The erythrocytes were collected from 222 medical students who were, ap- 
parently, in good health. The blood cell suspensions were made bj"^ adding 0.1 
ml. of freshly dranm blood to 75 ml. of M/15 phosphate buffer solution of pH 
7.4. The cells in this medium were negatively charged and migrated to the 
anode. Our observations agree nfith those of Abramson (1929) that tiie volume 
of blood added, within reasonable limits, does not interfere with the uniformity 
of the results obtained. Small clumps of cells migrated with the same speed 

•From the Department of Bacteriologj-, University of Maryland Scliool of Medicine. 

Roceived for publication, June 23, 1936. 
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cellulai tissues ot the hodj, uludi contain damaged cells, lubbed up with 
the dje gne a smiiiai lesuU, and the sme is tiue to a inaiked degiee of 
puiulent exudates 

A poitiou of the gel, made fiom leuceniic blood as desciibed aboie, ex 
aunned in a net prepaiation shows that a tew of the more piimitue types, 
that IS cells with relatueh "ven large nuclei, lla^e taken up the dje and the 
nucleus is deeply stained The stained nucleus tends to expand and almost 
fill the cell, which maj then niptuie, the nuclcai mattci disappeaiing into the 
fluid, wliile the granules lemam imdispcised Adult tjpes of cell lemam un 
stained aud luaj show no change e\en aftei sc\eial dajs’ exposure to the dye 
It IS well known that Congo led is an acid d\e, the coloied amou being 
negatnelj chaiged Foi the sake of compiiisoii, therefoic, the follow’ing 
similai cxpeiiment was earned out with an electiopositne d>e Leucemic 
blood was added to a 1/200 solution of n\ctb\l Molet 6 B (a showgl> electro 
positne d 3 e) and the lesults weic exactU the ie%eise of those obtained with 
Congo icd The cells weie giouped often massed togetliei, both piimitive and 
adult cells being deeplj stained In both t^pcs of cell the nuclei tended to 
be relatneh small and concentiated into the ccntei of the cell In due course 
osmotic processes maj occui and the cells ruptnie, but no gel is foimed 

It IS deal thcrefoie that the electionegatne oi nud Congo red dje acts 
as a dispeising ngeut both of the cell units and then contents, and the basic 
or electiopositne dje as an aggregating agent 

Tl§cct OH Bone Uciirow — Wet piepaiatious fiom the femur of a thiee 
month old guinea pig stained w ith Congo red sliowed that the Jaige megakar^ o 
cjtes as well as some others of the pnmitne mjeloul cells almost alwajs take 
up the stain The suppoiting stioma cells also stain dceplj and at once, but 
adult ni'seloid and Ijmphoid cells rennin unstained 

Vaiious explanations foi the staining of these free piimituc cells maj 
be offered The\ maj be mciclj more fiagile than the adult foims and be 
iiijuied in the couise of pieparation TIie> ma\ caiij a lowei negatne charge 
than the adult cells aud thus be less repellent to the electionegatue d^e Thej 
niaj ha\e a moie peimeable membrane and so allow the laige molecules of 
dje to pass thiougli These thiee suggestions aie automatieallj corielated in 
a physical sense aud aie what one might iiaturnllj expect of a joung and 
glowing cell 

The molecule of methji Molet which peiictiates all cells rapidlj is also 
■very large but, perhaps on account of electiopositne chaige, it mav agglom 
eiato the substance of the cell membrane (thus pioduciiig a wider fenestia 
tion) in the same wa> that it aggiegates the cell units and so lender the 
membiane more peimeable The nneleai substance acts as an ampholjte to 
both of these powerful d>es and stiSiiis deeph once peiietiatioii is effected 
Effect on Coao^tlaUon of Blood in Vtfro — When blood clots, the vaiious 
elements appeal to group themsehes togethoi in a definite sequence First, 
the platelets come together, immediatclj the blood is shed, second, louleau 
foimation takes place, the laigci suifaces of the led cells hing in apposition, 
and finallj the piotein paiticles foim into tlueads All these pioeesses, as we 
have seen, are pre\ented bj Congo led Specimens of the dje ^a ^3 con 
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SUMMARY 

1. The electrophoretic mi«:ration vcloeity of the erythrocytes from 222 adult 
individuals was found to he 22.6 seconds with a calculated probable error of 
± 0.1 seconds per 0.5 mm. with an applied voltage of 97.5 volts; 25.3 per cent 
of the cells studied -were found to be within this range. 

2. The migration velocity with the actual probable error was found to be 
22.6 + 0.5 seconds and S6.6 per cent of the cells studied came within this range. 

3. The electrophoretic migration velocity is a relatively constant factor 
of the erythrocytes of the adult individual. A significant day to day variation 
was not observed. 

4. There is apparently no cori'elation between the migration velocity and 
the Landsteiner groups. 
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DOES ASPIRATION BIOPSY OF TUMORS CAUSE DISTANT 

METASTASIS?® 


J. McLean, M.D., and K. Sugiura, Sc.D., New York, N. Y. 


Y ears must elapse before this cpiestion can be answered definitely by data 
from collected clinical cases. This experiment was carried ont to secure 
information wdiieli might be obtained now', using the method of aspiration 
under the conditions given below. 

Transplanted malignant tumors in mice and rats metastasize to the lungs 
and liver and other distant organs in a percentage of the eases. Our problem 
was to determine if this percentage w'ould be increased by subjecting these 
transplanted tumors to the procedure of aspiration biopsy. 

should have preferred to use animals having spontaneous tumors, but 
we could not obtain a sufficient number of these. So we did these experiments 
on rats and mice into which we tran.splanted malignant tumors that we keep 
continually in vivo in the laboratory animals. The Flexner-Jobling rat car- 
cinoma and mouse sarcoma 180 were selected. These tumors are widely used in 
lahoratorj' work; and their characteristics and effect on the host are well laiown. 
"We included in these results only animals in which the tumors grew progres- 
sive!}*. Those animals that died considerably before the average for animals 
so treated were excluded from the figures. 

The rat carcinoma implant attains a diameter of 1 cm. in two weeks; and 
death occurs usually after ei.ght weeks when the diameter of the tumor is 


*From the Memorial Hospital. 
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III a similar niaiiner Bioom and Bionii® showed that the attachmeut of 
Iieinoljtic amboceptoi to led cells is not pie^ented the piesenee of multi 
^alent anions althougli the heinohtic action of complement is inhibited Goi 
don- also found that led cells can be sensitized and that bacteiicidal antibodies 
become fixed to bacteiia in the piesenee of Congo led 

From the aboic expeiiments it appeals that the inhibitoij effect of Congo 
red IS manifested in those pioeesses ubich depend foi then completion on the 
action of a heat labile (eoniplementaij ) agent 

The follouing expeiiment uas> tbciefoie earned out to test ■whothei a 
similar bodj is iiecessan foi the coagulation of blood A small qu.antity of 
fresh blood uas placed in a uaxed tube and iramediatelj ceiitiifuged at high 
speed for half a minute The supciimtant plasma uas dia\vn off into tuo 
capillan tubes and the ends sealed One tube uas placed at once into a uatei 
bath at 56° C foi fifteen minutes and the second uas kept at loom tempera 
tine Both tubes ueie then menbated at 37° C foi a finthei fifteen muintes 
The unheated sample of plasma showed a eleai jelhlike contiactile clot, 
but the heated one remained unelotted though slightlj tin bid 

It appeals, theiefoie that a heat labile bodj is essential in the coagula 
tion of blood 

Repetition of Goulou% expciimonts on heinohsis base gnen substantial!} 
the same results though sliglit diffeiences wcie found In the piesent experi 
ments red cells weie sensitized with fiie minimal hemohtic doses of nmbocep 
tor in the presence of a 1 in 200 coucentiatiou of Congo led The mixture was 
incubated foi ten minutes in a water bath at 37° C The cells weie then washed 
♦hree times with saline, made up to a 5 per cent suspension and tested by the 
addition of \ai'Mng amounts of complement and furthei incubation at 37° C 
A control senes was included to which no Congo icd had been added but 
which otheiwise had receded the same tieatment 

The MHD of complement was appioximatelv the same in the two cases, 
provided the leading was made after incubation at 37° C for one hour It 
was found, however, that wheieas liemoljsis in the contiol senes was complete 
in fi\e minutes there was a long latent peiiod m the ease of the dje treated 
cells and Ivsis was oiilj complete aftei about tliiity minutes 

Ljfect on Agghiiination — 1 Standaid seiums (Group 3) foi tjping human 
blood weie used in these expoiiments and led blood cells flora a Gioup 2 
ludiMdual No inbibitioii of agglutination ocemred when the leactioii took 
place in the piesenee of concentrations of Congo red between 1 in 100 to 1 
in 1,600 It was noted in passing that uiidei the micioscope the appearance 
of the agglutinated led cells is quite diffeieut fioin that seen in coagulation 
where the cells foim louleaux by the apposition of then laiger surfaces, 
wheieas in agglutination tliei adhere m inegiilai masses 

2 The action of Congo led on the agglutination of Boot poiatyphosns B 
bj specific immune seinm was also tested the seium, at one fifth of its titei, 
was made np in coneciitiations of the dje of 1 m 400, 1 in 2,000, and 1 in 4,000 
The mixtiues weie incubated at 56° C No leduction of agglutmation occuired 
as compaied with noimal coiitiols of seium and bactenal suspensions in saline 
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the beginning we aspirated liotli tumors of each animal by advancing tlie needle 
point in three directions within the capsule. This procedure was repeated on 
the second and on the third day thereafter. The animal was then allowed to 
live as long as it could without further tumor aspiration. The autopsies on these 
early e.xperiments did not reveal any increase in the percentage of metastases 
in the aspirated animals over the nonaspiraled control animals. We then 
commenced aspirating the tumors every day for as many as eight or ten suc- 
cessive days. And when the tumors had attained a 2 or 3 cm. diameter many 
more strokes than 3 were used in each aspirating period. Thus in the last 86 
tumors aspirated the contents of the capsule were literally hashed. Due to the 
very cellular nature of these tumors, we were always able to secure a “positive” 
aspiration. A needle full of tumor material was yielded by our later forcible 
aspirations. 

At death the aspirated animals were examined for metastases as were their 
controls. The contents of the pleural and abdominal cavities were examined 
with a magnifying glass for evidence of metastasis; and the lungs and liver 
Avere sliced throughout and so examined. Any tissue shoiving macroscopic 
evidence of a metastatic deposit was fixed in formalin and verified by microscopic 
examination. We lacked the technical services required for a serial section 
search for microscopic metastasis. We beliei’e that these fast-growing malignant 
cellular groAvths Avould quickly attain a size easily visible to the eye during the 
Aveeks folloAving aspiration if metastasis had occurred. 

We‘ do not report on regional metastasis in this work because we Avere 
forced to use transplanted tumor material. The original small implant may 
have some of its outer cells carried to regional nodes even before the residue 
Avhieh survives and ‘ ‘ takes, ’ ’ forms its capsule and groAvs as a tumor. Double 
tumors, and sometimes a series of tumors, forming from a single implantation 
of tiunor material are not uncommon, clue to fragmentation of original implant. 
Thus regional metastases are excluded from the report. 

In performing the aspiration avc introduced the needle through healthy skin 
1 or 2 cm. from the periphery of the tumor; and then advanced it subcutaneously 
up to and through the tumor capsule. The needle containing aspirated tumor 
material Avas AvithdraAvn, of course, by the same route. 

At autopsy, our first examination aa'OS directed to the subcutaneous area 
surrounding the tumor, that is, the area Avhich AC’as the site of the multiple 
needle routes. Careful dissection and inspection Avith a magnifying glass 
shoAved no evidence of implantation of tumor material along the needle track; 
and over 894 separate aspirations Averc done on the 126 tumors. The encap- 
sulated tumor Avas then examined. The capsule shoAved no puncture defects, 
nor AA'ere any tumors found groAving out from the transplanted tumor, through 
the capsule. 

The tumor was then cut through its largest diameter and the cut surfaces 
examined for hemorrhage and effects of laceration due to the needle point. The 
usual central necrosis in the carcinomas precluded the forming of an opinion 
about this; hut in the sarcomas Ave Avere surprised to find no remaining effects 
of the passage of the needle. If any had been present they had healed in the 
time elapsing between the date of the last aspiration and the death of the animal. 



BCNIANS ACTION OP CONGO RED ON BT OOD 


1251 


DI«;CUbt9lON 

One finds thus that Congo icd ple^ents (.oagiilation phagocj tosis, and 
hemoUsis but is iMtliout action on the sensitization of cells and the agglutma 
tioii of led cells and bactciia The inhibition is seen onlj in those piocesses 
in ■Bhieli a heat labile bod^ takes pait, and it seems leosonable to assume that 
the action is piimaiih coneenied i\ith this agent Bioom and Biomu® at 
tnbnted the inhibition of phagoc^tos^s and hemoljsis bj potassium ferio 
cyanide to an increase of the negative clectiic chaige of the cells bj the 
multivalent anions of the salt Bioun (peisonal communication) has also 
found that small eonccntiations of Congo led incicase the negatne cliaige 
of human led cells and \\ ashed bacteiia 

The inteifeience h} Congo red uitli the action of complement is associated, 
therefore, with an ineiease of the nonnal negatne chaige of the leacting cells 
and presnmablj of colloid pai tides, though it does not follou that the elec 
tiical aspect is the onh factor to be consideied Moie geneiallj one might 
say that Congo led exhibits a repelling or dispcising action in all these 
piocesses Coagulation of blood and phagoc\tosis aie obMoush agglomeia 
tion effects which would be inhibited bv dispeision of the leactmg elements 
but, at first sight, it is difficult to considei hemoljsis as a piocess of agglom 
eration lathei than of dispeision It must be lemembercd, howe\cr, that what 
has to be consuleicd is the mechanism b\ which the laige molecules of hemo 
globin escape fiom the cell It will then be icalized that tlie essential change 
is in the cell raembiaue If a grouping oi agglomeration of the colloidal cle 
ments of the cell menibiane occuiicd the inteistices would be enlaiged and 
the membrane become moie porous One oannot state definitelj that such an 
agglomeration oecuis in the membiane, but it ma> be significant that, observ 
mg under daik giound illumination the Ijsis of sensitized blood bj comple 
ment, one notes the ghosts or cell enAelopes grouped togethei, appaientlj 
intact and of normal size 

SUMMARY 

1 A solution of Congo red inhibits coagulation of blood, phagocytosis and 
hemolysis, but is without action on the sensitization of led cells and on led 
cell and bacteiial agglutination 

2 It IS suggested that these eftects can be explained by the dispersing 
action of the dj e on colloid particles 

3 "When mixed w itli leucemic blood Congo red forms a gel This reaction 
can be used as a simple clinical test foi actne leucemic conditions 

I am grcatlj indebted to Dr J C Bioom of the Wellcome Bureau of Scientific Ee'scirch 
for his help in coordinating the«e data 
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FATTY INPILTKATION OP THE LIVER WITH HYPOGLYCEMIA* 


Raymond H. Goodale, M.D., Worcester, Mass. 


R econstruction of the pathologic physiology from an autopsy makes 
the findings much more interesting and instructive. The following ease 
illustrates the pathologic physiology of one and possibly two of the many func- 
tions of the liver. 

REPORT OF CASE 

History . — A thirty-two-yeav-otd American housewife was admitted to tlie liospital in a 
comatose state. She was found Ijdng unconscious on the floor. She was sent to the liospital 
about five hours later. She had been a confirmed alcoholic for the past fifteen years. In 
addition to liard liquors she had been drinking beer for the past month. On the day of 
admission she had drunk about one quarter of a pint of hard liquor and had eaten very little 
food. Her husband stated that she developed bl.ack and blue areas easily, following minor 
injuries. There was no history of diabetes or of insulin injections. 

Physical Examination . — The patient was uncooperative and semieomatosc when the 
physical examination was made. The pupils wore dilated, and the face appeared swollen. 
There was no clinical jaundice. The breath was sweet. The mucous membranes were blue. 
There were ecchymotic spots on the chest, the right flank, and on the right hip. The pulse could 
not be felt. The heart sounds were heard with great difficulty. The blood pressure could not 
be obtained in either arm. 

The epigastrium was rigid. The liver was palpable 7 cm. below the costal border. 
The extremities were cold, cyanotic, and somewhat spastic. Reflexes were present and normal. 

Lahoratory Findings . — The red blood count was 4,050,000; hemoglobin SO per cent; 
white blood count 13,000. The differential count showed nonnal percentages. The nonprotein 
nitrogen was 54.2 mg., and the blood sugar was 25 mg. per 100 c.c. The Hinton and Kahn 
tests were negative. 

Intravenous 10 per cent glucose was given, but the patient died soon after it was started, 
five hours after admission. 

Antopsy . — An autopsy was done eleven hours after death. For the sake of brevity only 
the positive findings will be given. The brain weighed 1,220 gm. The pia arachnoid showed 
marked edema. The liver weighed 2,050 gm. It was enlarged 7 cm. below the right costal 
border. The lower edge was rounded. It was yellow’ throughout. The anterior surface 
of the lower part of the right lobe was slightly granular. On section it cut with some difficulty. 
Frozen sections of the liver were stained with Sudan III. Paraffin sections were stained 
with hematoxylin and eosin. Examination of these sections showed that the cytoplasm of all 
liver cells was replaced with fat. The nuclei were round, located in the centers of the cells, 
and did not appear degenerated. The cells of the bile capillaries and the Kupffer cells ap- 
peared normal. The pancreas and adrenals, both of which influence the blood sugar level, 
were normal. 

DISCUSSION 

Glycogen Slontge . — Of the various functions of the liver, that pertaining 
to glycogen formation and storage concerns us here. In the liver glycogenesis 
and glyeogenolysis are going on continuously. The actual deposition of glycogen 

•From the Department ot FatholoBy, Worcester City Hospital. 

Beceivecl for publication, February 1. 1037. 

1258 




A i O' r r. - i « ; “-* c’ •■‘i, m ra-h, 

c. c%>!i:rvl Tr- « "•^ « i th^- ixntro' A s^k^ijneix 

of thiv Ko*-! n..*i t ■ s. '.-^'w'-uf -r i b* il-' C’-;- 


ei'v’r \f rt-'i* W -t * i »is. o**^ur. twr 

tra^L'aVe to iriiUy tu‘ ni'J*' 

Within ''■'•on. r ^ x^ric*. n "x tbe m ::n.* n of tho 

orjthrv^'jits xr; ^ txn>'AntI\ Wh^r t.ii> vis.ri>iti ■'r t.3:i-*^\s:<;-\i - <'j 2 5t-oon*i> 

from tro ?verazt- rr >:‘--r o’-r^'oc a^d :*.o vrork re:;'Ov::cd, Of 

the f^cH'v cb>t.rvrt:om* ^ **•*• vcrt *Ti*riii I m^'cd r-niM of voI>;ity 

but a ictr trort. lC^I:tKC:h 


The u.tau ob-o*.ro''Ur^:*e ci.^zration v^lcvi^y of tl.o trjthrvcytON from ~ 
adult iudividutd'' trui> fo'4.rd to to C2 1 ' r 0 1 5^^.ooud> jvr 0 nm vaiL ju upplit^d 
voltasro ci 1 ?T o oo’n Altuouub, th-s culoulwttd probdblo error is but - OA 
stoouds. m TifTT of tho vor’ous of tt.<‘hiL-<.ue the .letuil probable error is 

cousidtrubH* greater ard a*'oat a 0^ •H.oomis. Irrespeotive of the blocd 
groups It has b^tu fou\d that r6 6 p^r cert of the c^lls studi-ni wtre vnthin the 
tuuce of the fctual prol^’blc error 

Ail attempt^ to ciirn-Utt eUotror»’''oret:e n uratbrn vekxM\ \vitL the Uiud- 
<t.irer groups proved fu'ile. A ''hort soriov of cro'«s-aggIitiUati».n tests hos 
K-vn mrde to de^enaiii', vrhetKr or no* Ludividual Voods vrithin a •iroup that 
sho'wod r. \ride vT-riation m tk-ctrophortt’c ni’urx tfon veloeitj could bo iratchtd. 
Within ‘Troup IV cue spccinivr. a '*Io'«v n’rrx’tiou veloeitp failed to natch 
one with c rap'd velocity This i> lue only instance in which tins condi’iou 
occnrrt.d. Howeier. the^ are no* cvuclusive and no>e dttaikvl work i? 

neevssary to detcrnuie anj corre]ati*''n of nirration vclociu vnth M-X'd natcli- 
in^ 

A ner^urable day to day variation was no* obtaiuvd in the electrophoretic 
raisiTatioii of the red bh»i cells from, one individuaL Frex^utut observations 
of veloein of the erythroo,' te^ from tie irdavidarl used a-' a eortrol show a 
marked nniiormity which continued ovtr a period of months This work was 
earned on ov^r a period of some ten iramths durinn which at legist 3 determina- 
tion-? were made on each of tie 222 individuals ob^rved. In no instance was 
a. vanation found that excrrodcd the aetu**! pro^vable error of velocity. The 
♦.fleets of \ario''i< ti-pos of infection on the lahiratum velocity of t^e en throcytes 
will bo the subii>^'t of further invt'Stiuution. 
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of Other liver functioiLs. Other lahoratory jirocediires sucli as blood urea and 
uric acid ivere not done liceaiise of oversight or the urgency of immediate treat- 
ment. 
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EFFECT OF INTERMITTENT VENOUS OCCLUSION ON THE 
CIRCULATION OF THE EXTREMITIES® 


Studies of Skin Temperature 


Edoar V. Allen, M.D., and Robert E. McKechnie, M.D., Rochester, Minn. 


R ecent reports'’ - have indicated that intermittent venous occlusion is valu- 
able in the treatment of chronic occlusive arterial disease. It was to deter- 
mine the effects on the circulation, as indicated by changes in skin temperature, 
of intermittent venous obstruction that our studies were undertaken. 

methods op study 

The environmental temperature and humidity, the ingestion of food and 
water, nervousness, apprehension, sleep, exercise and other factors influence 
the temperature of the skin. For example, the temperature of the skin of the 
toes miglit increase if any proeedui’c were carried out after breakfast, the 
increase resulting from tlie ingestion of food and not from the specific procedure. 
Determinations of the temperature of the skin for testing the effect on circnla- 
lion of a procedure sucli as intei’mittent venous obstruction should be carried 
out only under conditions which eliminate as many as possible of the factors 
mentioned. 

In our studies subjects who liad not had food or water for at least six hours 
prior to beginning the study lay quietly in a room, the temperature and relative 
humidity of which were constant within one degree, for one hour before the 
study was begun. The intermittent venous occlusion was then carried out'’ - 
by placing a sphygmomanometer cuff about the leg above or below the knee and 
inflating it to a pi’cssure of 30 to 90 mm. of mercury for two minutes, and then 
deflating it for two minutes. This alteinate inflation and deflation was con- 
tinued for periods as long as two hours. The temperature of the digits was 
measured with an electric thermometer, the thermocouples of which were placed 
on the skin of tlie terminal phalanges. 

♦From the Division of Medicine, the Mayo Clinic and the Department of Surgery, the 
Mayo Foundation. 

Submitted for publication. April 2, 1937. 



MC Ln.\Is SUGIURA A*=PIRATION BIOPSl OP TUMOPS CAUSE MLTASTAStS 1255 

about 2 5 cm The mouse saieoma tuinox implant has a diamclei of about 1 
cm in se\cn dajs, the animal lues about tlucc %\eclvb, ^\hen the tumoi is about 
2 cm III diamotei Death octuis due to piessiue nociosis of the o^eihmg shin 
followed b> infection and emaciation The caicmoma is pi one to cential necrosis 
in the tumoi, the saieoma is not All animals had the same diet and emiron- 
ment 

The animals bcaiing glowing tiansplants weie duided into two gioups 
Tlie membeis of one gioup wcic subjected oiilj to the usual couisc of the tumoi 
implants The tumois of the othei animals weic aspuated as dcscubed below 
For each inembei of tlio aspiiation gioup theie was a membei ol the control 
gioup of the same stiain, age and se\ beaiing the same tumoi mateiial 
implanted at the same time 

In the contiol gioup the 41 lats witli caicmoma implants hied an a\eiagL 
of fifU-cight da^s nftti tumoi implantations The 14 lats whose tnmois weic 
aspuated lued an aNOiage of flft^ foiu dais FifU one mice controls lued an 
a^elage of twentj fl^c dajs aftei saieoma implantations, as did 49 mice with 
aspuated tumois Fats which died befoic the thiiU fifth da\, and mice which 
died befoie the cigiitoeuth da\ weie excluded fioin tlie lesults, foi ♦lie time 
intcnal was deemed too shoit ioi the giowth of mctastascs 

Thcie weie 155 animals beaimg 310 tumois winch suiM\ed long enough 
to be included lu this lepoit Of these 155 animals, 63 animals bearing 126 
tumois ^vcle aspuated We imt>lauted a laigei numbci of tumois that we did 
not aspuatc in oidci to socuic additional data on the peiccntage of occiuicncc 
of distant metastnscs iii nouaspuated tumoi bcaimg animals 

The expel imcnts weie completed in a peiiod of six months 
The technique of implantation is dcscubed in detail elsewheie^ In biief, 
the method is as follows hcalthj animals bcaiing tumois which ha%o “taken” 
and giowai ^vlthout legiessiou, and in which the skin especiallv the skin oaci- 
Ijing the tumoi, shows no signs of infection or ncciosis, aic selected Tlie tnmoi 
IS asepticalh excised, dnidcd bj the scalpel, and a small piece, IiaMng a volume 
of the cube of 2 mm is selected and sectioned fiom the giowing pcnpheial por 
tioii This material is uiseited into the pointed end of a tiocai The tiocar is 
intioduced subcutnneoush , with suigical teclnuque, into the auteiioi abdominal 
wall, the point of the trocai is advanced cephaladwaid until it occupies a sub 
cutaneous position between the bony chest wall and the skin Tlicn the ob 
turatoi is advanced, causing the tumor inatciial to lodge in this location, which 
IS a consideiable distance fiom the portal of entiv of the tiocai in the abdominal 
skin Tumoi mateiial was implanted on both sides of the anteiioi chest wall 
Aspiiation of the tumois was commenced when thev had attained a diameter 
of about 1 cm We desiied to aspirate as soon as possible so that a possible 
metastatic deposit would have sufficient time to glow befoie the doatli of the 
animal oceuiied However, tbc tocbmque of aspirating those small tumors, in 
such hvelj animals, onlv lightlv naicoti7ed (to avoid anesthesia nioitnUtv), is 
difficult 

The aspiiating of the tumois was done with a No 18 gauge needle and a 
Kecord syiinge accoiding to tlic method described in detail elsewheie" In 



LABORATORY METHODS 


A PHOTOGRAPHIC METHOD POE VISUALIZING THE SHAPE 
OF THE RED BLOOD CELLS'^ 


Russell L. Hadex, M.D., Clevelaxd, Ohio 


'^HE shape of the erythroej-te is best seen in a diluted fresh preparation, as 
A for instance in a counting chamber. Normally, tlie cells are remarkably 
uniform biconcave disks. In the anemias eliaraeterized by a congenital ab- 
normality in the shape of the erythrocyte, spherocjdes (congenital hemolytic 
icterus), siekloeytes (sieklc-cell anemia), and ovalocytes (oval-cell anemia) occur 
either as the predominant cell or mixed with cells of normal shape. In sickle- 
eeU anemia, bell-shaped corpuscles can be demonstrated also. Many variations 
of the biconcave disk are found, such as the flattened cell of ob.structive jaundice 
and the microcjde of hypochromic anemia with a very thin center and elevated 
margin. 

No simple method has lieen utilized for recording the shape of the red 
cell. AVliile fitting together the positive and negative plates made by the Finlay 
color process, I found that the cells can be made to stand out in relief, thus 
giving a stereoscopic effect. To jiroduec this effect the glass plates are matched 
■with the emulsion side of both the positive and negative plate outside so as to 
give the impression of depth. Ordinary films cannot be used as the positive and 
negative images mu.st be well separated. After the proper adjustment, the plates 
are fastened together witli airplane cement and used for demon.stratiou in a 
viewing box or for making prints (Fig. 1). 

Since demonstrating this stereoscopic effect I have found that the same prin- 
ciple was used long ago with glass x-ray plates to .show depth. The bas-relief 
commercial photographs are produced in the same manner. Photographs of 
different types of red colls are showi in Pig. 1. These illustrate the use and 
value of the procedure. 


•From the Cleveland Clinic. 
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UC LLAN SUQIURA. ASPIRATION BIOPS\ OP TLMORS (. METASTASIS 12“)7 


The thoracic and abdominal organs wore tlien examined m situ foi gioss 
e-Mdence of metastasis then the hmgs and Inei lemoAed and fineh sliced The 
siufaccs of the slices Meie caicfulh examined with tiic magnifying glass Tissue 
containing gioss eiidence of metastatic deposit uas fixed in foimalin and pre 
paicd for \ciificatiou h\ micioscopie examination 

Both tlie aspuated tiimoi bcaiing animal and its iionaspiiatcd tiunoi beai 
ing contiol Mere autopsicd at the same time As soon as one of this pan died 
the other Mas killed In cthei In a fen cases mc killed both Mhen one or both 
became moiibund 

The lesiilts guen in Table I showed that 92 animals ben mg 184 non 
aspuated tiimois had 20 pio\ed distant metastatic deposits while 63 animals 
beaiing 12G tumois aspuated oaci b94 times showed 8 metastatic deposits 


Table I 

Relation of BEPEAttn Aspipvtions of Rat Cafcinoma vnd Moi ne SArcoWA to 

PpESENCE OP PiSTAXT MpTASTVSIS \T PEATII 


NO OF 
ANIMALS 

TUMOr 
j TISSl E 

, NUMBEI OP 

[ DISTANT METASTASIS 

USFO 

1 USER 


I MJDIASTIMM 1 

lUNO 

OTIItr MBCERA 

41 

IRC 

Controls 


2 

0 

14 

i FRC 

3 8 times 

1 0 

0 

0 

51 

Sar 180 

Controls 

(> 

0 

0 

49 

1 Sar 180 

3 10 times 

1 c 

2 

0 


CO^CLUSIO^S 

Modeiatc 01 cxcossue aspuation biopsA piocedme pcifoimed lepeatcdly on 
transplanted lat caicinoma and mouse saicoma docs not incicase the percentage 
of distant metastases nor does it pioducc any demonstiablc damage to the 
tumor capsule oi lesult in implantation of the tumoi along the needle tract 

REFERENCES 

1 Sugiura, K and Benedict, S R The Influence of Certsm Diets upon Tumor Su'eeptibihtj 
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DYES FOR EOMANOWSKY STAINS'^' 


A Review op the Literature 


Daniel 31. ICingslev, Pn.D., M.D., A'ew Orleae's, La. 


1. INTRODUCTION 

TN THE foi’ty-six years tliat have elapsed since Eomanowsky stains first 
A came into nse, general understanding of the principles of the technique has 
progressed very little. Poor stains ai’e often obtained with the same solutions 
that at other times 3 deld entirelj’- satisfactory preparations. Usually, one is 
at a complete loss about either the cause or remedy for such re.sults because 
man.v unknown variable factors are acting simultaneouslj’’, and criteria for 
evaluating them have not been established. 

Two closely’' connected reasons account for this state of knowledge about 
Romanowsky stains. First, the large amount of chemical investigation done 
on the dyes used has not come to the attention of sufScieut number’s of hema- 
tologists. Second, experimental data on the factors concerned in obtaining 
a good stain have been laclung. While klacNeal’s (1906 b, 1925) reviews are 
excellent, they, of course, omit recent developments as well as some points of 
special interest for a forthcoming paper on factors in Romanow.sky .staining. 
Conn's (1930, 1936) summai’ies are also of great value, but are verj' brief and 
based largely on MacNeaUs. These are the only general reviews of the sub- 
ject in English, although certain aspects are covered bj' other papei-s, such as 
those of Proeseher and Krueger (1924) and Scott and French (1924 a, b). In- 
deed, nowhere in the literature is there a modern comprehensive treatment of this 
subject. The present publication represents an attempt to fill this need, leav- 
ing, however, certain technical points for future discussion. 

2. CHEMICAL STUDY OP ROJIANOWSKY STAINS 

Chemical analj'sis of Eomanowsky stains began with Malachowski (1891), 
who realized that some useful metaehromatic fijm was formed from methylene 
blue during the poh’chroming process. Opinions about the nature of this sub- 
stance differed because of inadequate chemical knowledge. Unna (1891) 
initiated its isolation, sepai’ating it as a reddish dye soluble in ether, but 
Koeht (1898; 1899 a. b; 1901) studied it much more thoroughlj’. Not being 
able to identify it with certainty, Nocht did not commit himself and merely 
called the d.ve “Rot aus Methjdenblau,” because of its color in chloroform. 
The formation of this substance was then utilized as an indication of ripeness 
of poh'chromed metlndene blue solutions. 

•From the Depaitment of -Anatomy, Louisiana State I'nivcr.sity Medical Center. 
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GOODALE FATTA INFILTRATION OP LlraE WITH HI POC.Ll CE JIIA 1259 

IS the lesulfaut of these two pioccsses Blood glucose is tiansfoimed into 
gheogen and is stoied as such in the Inct Glscogcii is formed hj the liiei 
fiom otkci substances such as 'galactose ammo auds, laetic aeul, diliydioNj 
acetone and passihh gljeeiol and fattt acids,’ accoiding to IViggeis* The 
User apparenth possesses the icguHtoij powci of stoimg or iclcasing gljcogen 
m oidci to Keep the blood glucose at a constant leeel 
GIj cogen is also deposited in the muscles and in the sUin How ei er, the 
gl 3 eogen of the muscles can he used onlj foi museulai contiaetioii and cannot, 
therefore, be used as a leseiic suppl' when the Inci is CNliausted The small 
amount in the shin is leadih atailable foi use bj simple diffusion into the blood 
It does not, howeier, sene as a leseiioir foi gbeogen as does the liiei 

Ifypogbjccnna — Hj poglj cemia ma> icsult fiom (1) hjpennsulinism* pio 
dneed bj a tunioi oi hjpeiplasia of the islets of the panciess, (2) hjpodeimic 
injections of e\eessnc amounls of insulin (3) teiminal diabetes, (4) alimcntaij 
hj-pogb ccmia following ingestion of food, (5) loss of lioimones which liaie a 
neutializing effect oi antagonistic action against insulin, eg, in adrenal in 
sufficicno, pituitan disfunction, hipotliiioidism oi a combination of these, 
(6) lenal diabetes, (7) lactation and picgnanei , (8) muscular d\ strophj , (9) 
fatigue, (10) infections, (11) toiminal hjpogljcemia, and (12) destruction of 
the liiei as in acute yellow atropln,^ also in e\tensi\c fattj mfiltiation of the 
liier following the to\ic action of eliloiofoim, phosphoi us, nisenicals* oi alcohol- 
Tho ease desoiibcd above illustiatcs hjpogljcemia with death following the 
destruction of the gheogen stoiage function of the liici bj fat mfiltiation ap 
paientlj due to the toxic cftcct of cxeessite alcoholic intahe o\ei a pciiod of at 
least fifteen jcais 'When the gljcogen stoiage function of tlie liiei is impaiicd 
fat inflltratioii is iiiei eased The reason for tins is not cleai One wondeis 
whetliei 01 not the luei could have been restored in pait to its noimal function 
if the patient had suiv u cd this h' poglj ccmie ci isis 

rihriiioiicn— Anotliei evidence of liver damage in tins patient was the 
presence of ecchjmotic spots on the chest, right hip, and right flank These 
confiimcd the husband's statement that she developed "black and blue’’ areas 
following minoi injuiies It is gcnerallj accepted that fibimogen is formed in 
the liver 'With complete fat infiltration of the liver, fibrinogen manufactuie 
would siipposedlj cease and conseqiientij the blood fibrinogen would reach a low 
level 

There was no clinical evidence of loss of other livei functions However, 
flieie w ould nndoiibtedlj have been an increase in blood uric acid and a deciease 
in urea nitrogen if these tests had been done No mine was secured to 0 x 301106 
for leucine and tvuosine erjstals 

SOMMARi 

A case of hypoglj ccraia wath death is desoiihed following complete fat 
mfiltiation of the liver 111 a thirty tvvo-jeai old female who was a confiimed 
alcoholic A short time before death the blood sugai was 23 mg pei 100 c c 
The cessation of the manufacture of fibimogen bj the livei was evidenced 
bj ccclijmotie spots on the tiunk There was no clinical evidence of the loss 
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though there is evideuee that tlie orthoquiiioid forms may he iireseiit also. 
It is evident that on each benzene ring, three hydrogen atoms have been re- 
placed bj" other atoms or gronps. Of the three replacing groups, two possess 
double bonds linking them to the same benzene ring. The tei'ins para- and 
orthoquiiioid refer to the relative positions of these two double bonds. Prac- 
tically, the paraquinoid form indicates salt formation through a pentavalent 
nitrogen atom, while the orthoquiiioid form indicates salt formation through 
a tetravalent sulphur atom. Most probably a tautomerism exists between the 
two forms (Hantzsch, 1906 ; Kehrmami and Schaposehnikoff, 1897 ; Kehr- 
niann, 1906 a, b ; Kelirmann, Havas, and Grandmougin, 1913 a, b ; 1914 ; Pum- 
merer and Gassner, 1913 ; Giemsa, 1922-1923 ; Clark, Cohen, and Gibbs, 1925 ; 
MaeNeal and Killian, 1926). 

klichaelis concluded that of the various substances present in polyehromed 
methjdeiie bine only methylene blue itself and methylene azure were useful 
in staining blood smears. He stated that methjdene azure alone stained nuclei 
metachromatieally, altliough eosin hastened tliis action, and methylene blue 
served as a contrast stain for the c.vtoplasm. His tests showed that poly- 
chromed methylene blue was composed mainly of these two useful basic dyes, 
with no methylene violet discernible. He, therefore, retained polyehromed 
methylene blue as an easil.v available soux’ce of the necessary basic dyes, and 
advocated a stain similar to Nocht’s, which consisted of aqueous solutions of 
eosin and polyehromed methylene blue. 

Giemsa (1902 a), under the dh'ection of Nocht, became the first investigator 
to insist on stains made only with chemically purified basic dj'es instead of 
with variable poljmhromed methylene blue solutions. While he agreed with 
klieliaelis that methylene azure was important and methylene violet useless, 
he went farther in declaring that methylene violet was definitely detrimental. 
Contrary to Miehaelis. he found it to be present in polyehromed methylene 
blue. He explained kliehaelis’s failure to find this dye as being due to the 
fact that the latter had employed tests which were so inaccurate that as much 
as 40 per cent of methylene violet might be mixed with methylene azure and 
yet not be detected. Giemsa ’s experiments corroborated Benitbsen’s results 
regarding the ditfieulty of controlling the decomposition of methjdene blue 
bj^ allialies, so that in the polj’chroming process the simultaneous formation of 
the deleterious methjdene violet together with the essential methjdene azure 
could not be avoided. To exclude methjdene violet, Giemsa, therefore, recom- 
mended the use of purified dj'es instead of polj'chromed solutions. 

Thus, although both Miehaelis and Giemsa intended to employ pure 
methjdene blue and azure together with eo.sin in their stains, only Giemsa 
achieved the desired result. 

Continued research bj' Giemsa resulted in the discovery of an inexpensive 
way for preparing pure azure, which was then sold bj^ the Griibler Companj' 
as azure I. A mixture of equal parts of azure I and methjdene blue was called 
azure II. Giemsa ’s (1902 b) stain at first consisted of separate aqueous solu- 
tions of eosin and azure II which were mixed just before use to fonn eosiu- 
azure II, the active stain. In 1904 the technique was simplified bj' dissohdng 



\IILN 'iff KECIIME IVTLnViril VT \LSOU'? 0( rnT«:io\ 12()1 

Nine patients ^\l^!loul imp.uiul emulation to the Jowei cvliemitics neie 
tested uitli the pneumatic cufT below the Knee, piessnu in the pneumitic ciift 
\ai'3ing fiom 30 to 60 mm of nuieiuj in the \anons studies The a^eiage loom 
tempeiatiue was 24 G® C , tlie aiciagc digital tcmpeiatuzc 29 4® C , when mtei 
mittent \ciious occlusion was begun At the end of an lioin of the pioceduie 
recommended In Collcws and AViIcnsKj, the a\eiagc skm tempeiatiue was 29 7'’ 
C , at the end of two hoius it was 28 S° C The lowest a\ciage sKiii tempeiatiue 
diuing the studj was 28 6® C , the highest a\eiagc skin tempeiatiue in the nine 
eases being 30 5® C In a studj of the effects of the proceduie on the cneulation 
of the toes of tluee patients with chionic occlusnc aiteiial disease, the aieiagc 
tempciature at the bognming of the studies was 29 5“ C , the aicrage loom tom 
pciatiuc being 24 9® C , and the aieiagc tempeiatiue aftei one and a half lioius 
of tieatment was 30 2° C 

In subsequent studies the pneumatic cuff was placed above the knee and 
piessiucs of 60 to 90 mm of meiciuj weic used In studies on five patients 
with hypertension oi aitluitis which were eained out foi peiiods of one to 
two horns, theic were incieasesof OS® C , 06® C and dcci eases of 3 2° C , 05° C , 
and 0 2° C, lespeetnch In studies of five patients with aiteuosclerosis 
obliteians, foi two houis the tompciatuic incicascd 0 9® C, and 0 2° C and 
deeieased 0 7° C , 0 9° C and 1 0° C , icspcctuch 

The icsults m induidual studies did not show an\ consistent vasodilatation 
as evuloncod by an incicasc in the tcmpciatuie of the skm Finotuations from 
the basal tempeiatiue at t)ie beginning of the oxpciimcnls wcic mmiraal and 
probabh those whieli would occui if intcimittent venous compiession had not 
been used If the ineieascs lu tempciature occasionalh noted aie to be accepted 
as evidence of vasodilatation resulting fiom inteimittcnt venous occlusion, the 
deeieases not uticommonh noted might pcihaps bo accepted as evidence of 
vasoconstiiction induced bv intcimittent venous occlusion It appears from 
oiu studies that inteimittent venous occlusion does not cau^o vasodilatation 
undei the eiicumstanees of our studies 

SUVIMARl 

A studv of tlic effects of intcimittent venous occlusion on the skin tempera 
tines of lunetecii patients with oi without occlusive arteiial disease did not dis 
close evidence of sisnificnnt or consistent vasodilatation lesulting fiom the pio 
ceduie 
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Second, Kelirmann demonstrated that methylene blue yielded on oxidation 
(or polychroming) several azures, among which were the substances now 
called methylene azures A and B and symmetrical dimethyl thionin. He also 
s 3 mthesized them, thus proving what had been designated methj'leue azure in 
a loose sense to be asj’mmetrical dimeth 5 'l thionin. This he termed azure A, 
and he called trimetlij'l thionin azure B. Both of these are therefore de- 
methjdated oxidation products of methj'leue blue. The letters “A” and “B” 
are not logical with respect to the degree of deinetlijdation. 

However, Giemsa and Pappenheim (1912 a) did not agree that azure I 
and Kelirmann 's dimethj'l thionin were identical. Even more than Giemsa, 
Pappenheim experimented considerably with the dj'es necessary for Boman- 
owskj^ staining. He (1901) was one of the first hematologists to use methyl- 
ene azure, combining it with Ehrlich's triacid stain to obtain what appears 
to have been a Eomanowskj' stain. He (1904) observed also that the Maj’- 
Griinwald stain could be changed to a Romanowskj’^ stain T)}' substituting for 
the methj'lene blue in it either methj'lene azure or still better, toluidine blue. 
Further studj^ led Pappenheim (1911 a) to advocate a stain which was very 
unusual for that time, since it contained both acetone and methjdene violet, 
as well as toluidine blue. These substances were used in combination with 
other constituents similar to those in Giemsa ’s stain, in Pappenheim ’s “Pan- 
chrom” solution. He modified the technique for its use later (1911 b, 1912 b). 
Pappenheim (1911 e, 1912 a) was also the first to propose a scientific type of 
stain to replace the empirical solutions of polj’chromed methj'lene blue. He 
made his solution with toluidine blue, methj'l thionin (azure C?), methylene 
azure, and methj'lene violet. 

At the instigation of the late Dr. G. Carl Huber, MacNeal (1906 a, b) 
undertook an inve.stigation of this problem. He agreed with Giemsa that anj' 
stain utilizing polj'chromed methj'lene blue must necessarity be of varying 
composition because the potychroming process cannot be accuratety con- 
trolled. Prom a chemical point of view Benithsen and Kelirmann also had 
found that factors of temperature, concentration, oxj-gen, and time, when 
varied slightlj', resulted in significant differences in the final products. Hence, 
definite amounts of methylene azure and violet could not be obtained bj-^ polj'- 
chroming methj'lene blue solutions. Wilson (1907). too, apparentlj' inde- 
pendentlj-, had come to similar conclusions. 

After trying the various dj-es available, MacNeal agreed with Unna 
rather than with Giemsa, that methj’lene violet was more important than was 
methj'lene azure. He, therefore, recommended a stain made with definite 
quantities of dj'es ; methj'lene blue, methj'lene violet, and eosin. Some of the 
controversial opinions of the time seemed due to use of admixtures of dyes, 
and MacNeal stated that further advances depended largety upon -obtaining 
the dyes for study in a more highly purified state. Following subsequent 
investigations, he (1913, 1925) was able to develop adequate methods for ob- 
taining such dyes of a greater degree of purity. After trj'ing these, he be- 
came convinced that methj'lene azure was as important as methylene violet. 
Indeed, in the last stain proposed bj- him (1925), he used more azure than 
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Fig j 1 ^o^nlal red cells <x500) S Tlxe typical shape of tie red ceIN in a maikcl 

macioc>tjc and hjpochromic anemia <X500) 3, The spherocjtes of congenital hemoljtlc 

icterus (x500) Note the entire absence of the normal central depression } The red cells 
In sickle cell anemia (X 500) Note the small elevated arei in the center of n anx cells ■which 
are in real tj bell «5 aped S \ higher raagnlflcatron (xllOO) of spherocjtcs (congenital 
hemoljtic icterus) 6 The flattened cell of obstructive Jaundice for comparison -with the 
apherocj te 
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eosinates of these thiazin dyes; and with Snj'der (1929) he investigated the 
rate of dealkylation (polj'ehromiug) of metlylene blue in alkaline solutions, 
hlany of these contributions were the direct result of the influence of the 
Biological Stain Commission. 

These valuable investigations, and especially ^lacNeal’s outstanding re- 
sults, did not seem known to European workers for several years. Baudisch 
and Unna (1919) and Unna (1922) did not mention them, and the first 
acknowledgment by Giemsa was made in 1934, when he took issue with 
IMacNeal’s initial (1906 b) formulas utilizing methylene violet for Eomanow- 
sky stains. A growing diffusion of knowledge of the recent chemical ad- 
vances is indicated, however, by references given in later articles bj’’ Jeraee 
(1934) and Lang (1935). 

The purified thiazin dyes have been used also for stains other than those 
of the Romanowsky tjTie. A list of all available publications in which they 
have been mentioned for any purpose whatsoever follows: French (1925, 
1926), Giemsa (1902 to 1935), Geschickter (1930 a, b), Gescbiekter, Walker, 
Hjort, and Moidton (1931), Haivis (1903), Hajmes (1926 a, b; 1927; 1928). 
Hollande (1916, 1918), Holmes and Pi'ench (1926), Jeraee (1934), Jordan and 
Heather (1929), Kingsley 1935 a, b; 1936; 1937 a, b), Lang (1935), Laveran 
(1903), MacHeal (1906 to 1925), MacNeal and Otoni (1926), Marino (1904, 
1903 a, b), May (1900), Pappeiiheim (1904; 1911 a, b, c; 1912 a, b). Richter 
(1927), Saccerdotti (1903), Scott and French (1924 a, b), Scott, Thompson, 
and Hydrick (1911), Struuiia (1936), Tribondeau (1916 a, b; 1918 a, b), 
Viereek (1906), and Volkomsky (1928). A new use of azure II as a counter- 
stain for nerve fibers has also been developed by Dr. J. A. Foley (unpublished). 

On the other hand, Romanowskj’- effects have recentls' been obtained with 
d 3 "es not previousl.v used for such purposes (Epstein, 1922 ; Geschickter, 1930 
a, b; Geschickter, Walker, Hjort, and Moulton, 1931; and Groat, 1936). 
Epstein used a polj’chromed toluidine blue solution which did not jield true 
Romanowskj' effects but was quite similar except for the color of erythrocytes 
and eosinophilic granules. The researches of Geschickter and his coworkers 
made use of the eosinates of manj- different d.yes derived from thionin. While 
Romanowskj' effects were not reported, such effects probablj’’ were often ob- 
tained, on the basis of personal studies with thionin. Thus, in addition to 
toluidine blue used bj' Pappenheim and Epstein, thionin also is a dj'e which 
j’ields Romanowsky effects. Finallj', the most recentlj’’ published Romanow- 
slrj' tjqie of stain. Groat’s (1936), uses not onlj' thionin but also a djm hereto- 
foi’e not reported for such pui*poses, namelj'-, methj'l violet (C. I. No. 680). 

The dyes just discussed are basic and are used in combination with eosin. 
But substitutes for eosin itself have also been reported. Rosin (1899) and 
Richter (1927) used erjdhrosin instead of eosin, while phloxine has been 
utilized bj' MaeNeal and Otoni (1926), Haj'nes (1926 b), and Richter (1927). 
In analj'zing the essential molecular grouping, Unna (1922) observed that 
resorcin can replace eosin, and he stated that Nocht had noticed this reaction 
previouslj’. In personal experiments, erjffhrosin has been found capable ot 
replacing eosin; but on the whole, results are not as satisfactory as with eosin. 
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Yeai-s picMoush, in lbb% nnd 18^‘) ikinthseu had pnbhsliecl pmelj 
t'ljemirai sUidies ol .dKahiie (sditi »\ide ) oxidation jiiochtct-s of methjieue 
bine, a dje disco\eied b^ Caio m 1876 iUiiiflibon’s solutions \\eie similar to 
those used bj lioinatolo^Msts ami his mithod toi pohchioming’ nas used latei 
b\ La^e^an (1S99, 1900} In these studies metlnlcne blue was found to be 


Methylene Blue 


Methylene Azure B 


Symmetrioai XJimethyl ihionln 



Methylene 
Asure G 


Methylene Azure A 




Methylene Violet Ihlonln 



Toluldlne Blue 


Sosln y 



rhloxlno Brythroaln, jroll. 



o’adized to inetfijleiie aziuc Fuitiiei action c/iangeif tfiese two djes to 
metlij leiie violet Otliei moie lughly ovidizcd djes weie also found, as ivell 
as some compounds of unknonn strnctiue Benitliseu’s uoik, like subsequent 
publications bj liis students, escaped the notice of hematologists until 1901 
At that time, Michaelis, undci the direction of Paul Ehilich leained of these 
leseaiehes and made the fii-st application to liematologj 

The stuietuial formulas of the dyes aie gnen at tins point to facilitate 
frequent lefeience The paiaquiuoid foims of the foininlas aie shoun, al 
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azmc II phii> the compoiind dje a^nu H e(>^in in ineth}! eleohol and gjjceim 
This stock solution, diluted ten tinies with uatci befoie use, uas obviouslj a 
more scientific stain than all pipiious ones since onh knoiiMi cheuneals weie 
used Yet, Gicmsa ne\ei published his nitthod foi piepaun? azuie I, ivluch 
therefoie had to be pnrchasid fjom Gniblei >,01 did he leieal his method of 
making aziue Il-cosm, although he outiuud a piocidme to piuif\ azuie and 
stated the piopei piopoitions (f d\es ucpined Gieinsa’s faiUue to explain 
Ins methods fiilij lias evoked disappioial hy otliei imestigators Scott, 
Thompson and Il^diitk t«i tsinipjf lemaiked (3911 pj:? 320, 321) “To 
publish ns he has done tlu lesults of a setiet piocess m the guise of a scientific 
paper meiits the seieiest (oiuhnnicition *' 

At this penod of dextlopmeut the chcmital phases of hematologic 
tethnique were so littJn undeistoaJ tint Vai and Grimnald (1902) suggested 
a method almost identual \Mth lennei s (1899) ^^hlch was then tliiee jeais 
old Actualh^, it the same as Leishnnn s (1901) lmplo^emeut of Jenner's 
technique Since tins was not a Ronnnowski stain l^Ia^ sc\erai jears latei 
(1906) utilized cuiient de>el«*pmniN to improie the lilat Giunwald teehinqiie 
b) following it 'iMth tije use of methsiene azuie This piocediue was con 
demiied b^ VieiecK (1906) but it influeiued Pnppenheim (1906) to piesent a 
combination of the Mai Giunuald and the Gienisa stains In the following 
years Pappenheim (1931 a b ]9]2 a) modified tlie details of its use seieial 
times The Mai Guiunaid Giemsa technique utilizes the eosinnte of metinlene 
blue in pure methil ahohol (Alai Gniniiald solution) foi fixation The solu 
tion is then diluted with watei foi staining and followed bi the eosinates of 
methylene blue and metinlene azuie A m an aleoliol gh eeun water soheut 
(Giemsa^s stain) This aiiangcment appeals highh illogical and based on 
empincism Its main difference fiom Giemsa ’s stain would appeal a priori 
to be niercli am adiantages that might aeciue fioin longei fixation Strumia 
(3936) len lecenth deiised a single solution to leplace the two separate 
ones, thus simplifjing the technique 

Giemsa’s opinions about the dies necessaii for Romaiiowskj stammg 
were soon challenged bj Ilaiiis (1903) and bi Umia (1901) Hams obsened 
that the eosinate of poljchionicd mcthjleue blue was a better stam than 
Giemsa solution Unna’s lesuJts were similai, and m explaining them he 
deelaicd that the methjiene iiolet piesent in poljchioraed metinlene blue 
was ueeessarj for good Romanowsk) effects conclusion diiecth coutrarj 
to Giemsa *s views 

Aleauwhiie, chemists in Euiope piogiessed fartiiei in then sfudi of the 
alkaline decomposition products of metinlene blue Impoitant ad-\ances were 
made bj Helumanu (1906 a, b), in collaboiatioa witli Beinthsen Fust, Kehr 
manii sliowed that metloleiie azuie was not meieli an oxidation product of 
methjiene blue, with an -SOs- gionp as Bemthsen had pjenous]\ reported 
Instead, Kehimanii pioied that methjiene azuie was a simpler substance, 
containing fewei methil groups than did the molecule of methjiene blue 
(tetiamethjl thionin) Bemthsen (1906) accepted this new endcnce, and 
stated tliat Simon luid piesentcd data tending to a similai opinion in 1885 



QUANTITATIVE DETERMINATION OP THE CONVULSIVE 
REACTIVITY BY ELECTRIC STIMULATION OP THE BRAIN WITH 

THE SKULL INTACT*' 


E. A. Spiegel, M.D., Philadelphia, Pa. 


T he convulsive reactivity is usually measured on experimental animals by 
injecting eonvulsant toxins and determining the minimal eoni-ulsant dose. 
This method has certain disadvantages. Cumulative effects of the injected 
toxins may influence the results and must be avoided. If one wants to study 
the effect of anticonvulsant measures, one can hardly compare within a short 
time the con^uilsion thresholds before and after the application of this measure, 
because the amount of toxin in tlie animal’s body consequent to the first injec- 
tion may influence the threshold %'alues at tlie next injection. If electric stimula- 
tion is used, these difficulties may be avoided. In this ease, however, another 
problem arises. The reactive changes in the brain tissue and in the meninges 
following the exposure of the cerebral cortex maj^ influence the results of a next 
experiment. Repeated daily measurements over a long period are prevented by 
these effects of exposure of the cortex. 

It seemed, therefore, of interest to develop a method of electric stimulation 
with the slaill intact. If one applies the electrodes to the skin over the skull, one 
has to overcome a much higher resistance than if one places the electrodes in 
the conjunctival sac, as was already observed by Jellinek^ and Schilf.® The 
latter type of application was, therefore, chosen. An apparatus was built that 
allows the voltage as well as the duration of the stimulation to be varied. Since 
the resistance can easily be determined on a Wheatstone bridge, the convulsion 
threshold can be expressed in tei’ms of electric energjL 

The circuit of the apparatus is shovui in Pig. 1. Alternating current from 
the 115 volt, 60 cycles line is used. The voltage is regulated by a Variac 
transformer (General Radio Comp. No. 200CU) which has the advantage that 
the output is essentially independent of the load; in addition, a voltmeter con- 
trols whether the desired voltage is obtained. The duration of the stimulation 
is varied in the following way. After leaving the Variac transformer, the alter- 
nating eun-ent is closed and opened by a relay, the magnet of which is activated 
by tlie discharge of condensers (from l-20fiP). The duration of the discharge 
and thus also the duration of activation of the magnet and of the flow of the 
alternating current is proportional to the capacity of the condenser, the resist- 

‘From the Department of Experimental Neurology. D. J. McCarthy Foundation. Temple 
University, School of Medicine. 

Received for publication, August 21, 1936. 

Aided by a grant of the American Association for the Advancement of Science. 

The method was shown at a joint meeting of the Philadelphia and the New York Neuro- 
logical Societies, April 17, 1936, and at the Scientific Exhibit. American Medical Association. 
Kansas City, May 11 to 15, 1930. A somewhat similar method was described by T. Putnam, 
while this paper was in print (Science, May 28, 1937). 
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violet With tliese puiei djcs available lI'icNeal (1925) vas able to detei 
mine fuithei that of the two a^mes A ami B isolated bj ICelumann (1906), 
azure A (aSMiimetiicil dimethyl tliionin) v is the inoie useful in blood stain 
ing IVIacNeaPs uoik thus culminated in a blood stain consisting of metlijl 
one blue, metlnlciic azuie A mctlnleie Molet and eosm, and this has been 
sold since 1922 as JlacNeal’s tetiatliiome blood stain (ceitified in 1925) The 
purified constituents metlnlcne izuie A (ceitified in 1925) and methjlene 
■\iolet (ceitified in 1927) haie bem on the maiUet onh foi the past few \eais 

Howeier, impioied methods of pupaiatioii de\ eloped bj MacNeal and 
Ivilhan (1925, 192G) Melded ci^stalhiie fhiazm d\es of still highei purit\ 
Use of these d\es led to a neu conception of the %alue of azuie B, and 
JlacNeal and Otoni (1926) then utilized it in a tissue technique Richtei (1927) 
modified this, but he letained a/nie B the impoitaut basic die Giemsa 
(1934) lecenth stated that azuie B might be moie laluable than azuie A as 
a stain, and he found that its eosiiiate iielded Romaiiouskj effects 

It IS quite appaient tiiat HacN^eal Ins icmoied blood stains fiom the 
categoi*j of empiiical mixtiues of such laiiable composition that maniifac 
hirers haie not been able to piepaie two successne identical batches, and 
put them, theoroticalh at least into the class of djes whose action can be 
eonti oiled IIis stain is used like Wiight’s and lins been consideied the most 
scientific blood stain lot pioposcd Ilouciei, I^IacNeaUs voik has not le 
ceiled tlie recognition it desenes and his stain has theiefoie not been 
adopted iiideh 

Indeed, onlj a feu men haie appieciated the impoitance of MaeNeaUs 
contiibutions Scott and Fieneh (1924 a, b) made inteiestmg studies of polj 
chiomed meth 5 lene blue as well as of the puiified dies desciibed bj MacNeal 
and stressed the empuicism of using poljchiomed methilene blue solutions 
French (1925) applied jracNeal’s iioik to the deielopment of a Giemsa stain 
made with jracNeal’s foui djes It is impoitant to note that methilene iiolet 
lias included On the basis of leacUons leported bi IMacNcal, Holmes and 
Piench (1926) piepaied liighlj deinetbjlatcd oxidation pioducts of raethjlene 
blue and described a closeli lelated senes of such substances Thei studied 
not only alkaline oxidation pioducts but also acid ones Among them, tliej 
found a third aziue, monometlijltliioiim, winch they designated azure C 
This lias then used m a tissue stain dei eloped bj Fioncli (1926) These 
chemical adiances iieie applied bv Ilaincs (1926 a, b, 1927, 1928) to histo 
logic staining, iiifli coiielation of chemical stiuctuie and staining pioperties 
As progiess continued. Holmes (1927) deiised chemical tests for the presence 
of these djes Howeiei, the method most often used is the spectrophotometnc 
one While Rosin (1899) mentioned that the cosinate of methjlene bine has a 
characteiistic spectium, it ivas Kelnmanii and lus cowoilceis who utilized the 
absorption spectinim metliod most extensiielj in the studj of the djes dis 
cussed here Wilson (1907) was the first to appli it to blood stains This 
method is adequatelj explained bj Conn (1936) Holmes found that azuie 
B lias a constant impuuti pieseiit in methilene bine and that complete puu 
fication lias not piacticable Latei (1929), he studied the foiniation of 
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METHOD 

One cubic centimeter of benzaldeh.yde reagent (2 gm. of iiaradimethj’lamino- 
benzaldeliyde are dissolved in 50 e.c. of cone. HCl and then this solution is 
diluted with 50 c.c. of distilled water) is added to 9 c.c. of filtered urine. The 
colorimetric determination against the glass standard is carried out after five 
minutes. Tlie following cciuations arc used to determine the amount of urobilino- 
gen in units in any definite amount of urine. 

_ _ 10 V A’ v.V V 

^ “ R ■ U ■ 100 ~ To . u . R ~ u.R 

V = final volume of urine plus reagent (= 10 c.c.) 

V = total volume of urine 

u = volume of urine taken for the determination 

R = reading against the standard 

It has been shown that there is a loss in the urobilinogen content of urines 
kept at room temperature. Schrumpf^ has demonstrated that under the action 
of B. coli the nitrates of the urine are reduced to nitrites; the hereby liberated 
oxygen oxydizes tJie urobilinogen to urobilin. This loss in urobilinogen can be 
reduced to about 5 per cent, if the urine is put into tlic ice box immediately 
after voiding. 

Normal urines contain no urobilinogen. In .iaundice we have observed 
values from traces up to sixty and more units in twenty -four hours. The ab- 
solute daily values are of less importance for the evaluation of a case than the 
progression or regression of urobilinogen excretion. It is therefore essential to 
determine its daily excretion over a longer period of time. Such curves have 
been of great help in determining whether we were dealing with obstructive 
or parenchymatous jaundice. 
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rims, kuo^\Ieclge ot tlio (.luniistn of tlusi djes has giown to the state 
vlicie It can he applied to tin solution ot pioblems conccumig the other 
£ 00101*8 M Inch must bo Icnonn 111 oidti to control Romanouskj stains 
(Kingsley, J937 b) 
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Variable micro condenser Ci, variable resistor Ka. position of plate P, its 
size, size of the animal, sensitivitj' of the galvanometer and the inherent sen- 
sitivity of the circuit are the principal factors controlling the sensitivity of 
the method. Variable resistors Rj and R^ represent the gross and fine control 
of the zero shunt. 

Tests conducted in which the galvanometer was placed one meter from 
the photokymograph, a plate of 40 sq. cm. was placed 1 cm. above a 350 gm. 
rat. The seusitimty could be eonti'ollecl to such an extent that the recorded 
respiratory amplitude was just iierceptible or had an excursion of 30 cm. 
A plate of 1 sq. cm. placed 0.5 cm. above the thorax of the rat was sufficiently 
large to allow for the recording of the respii-ation. 

A record of rat respiration is shown with use of the larger plate and 
moderate sensitivity. The complete record also illustrates the stability of the 
circuit when oscillating, with the capacity constant and the circuit adjusted 
to moderate sensitivity. 

In i-ecords obtained with this method the frequency of respiration can be 
determined. In addition, the relative dift'erenees between individual respira- 
tory movements in regard to amplitude and the rapidity of the phases can 
readily be seen. Tlieoretically volumetric calibration is possible. The method 
should allow for important investigations upon the respiration of small ani- 
mals where it is essential to have a means of recording such changes graphi- 
cally and with sufficient amplitude. 


A NEW METHOD OP RECORDING PHYSIOLOGIC ACTIVITIES® 


II. The SniULTANEOU.s Recording of Maternal Respiration, Intrauterine 
Petal Respiration .and Uterine Contractions 


Con Penning, M.D., and Barnet E. Bonar, JI.D.. Salt Lake City, Utah 


A PREGNANT, near term, spinal animal is immobilized by securely tying 
to a special plate. The maternal animal, other than the head, is im- 
mersed in physiologic saline solution. This solution is maintained at body 
temperature by means of a water bath. A lower midline incision is made 
through the abdominal wall, the uterine segments delivered into removable 
troughs, and these in turn are immei-sed in the saline surrounding the mother. 
The troughs containing the uterus are filled with saline to a height that allows 
but a small portion of the uterus to project into the air. This exposed portion 
is moistened with saline at .suitable inteiwals. The small fixed plate is placed 
over but not in contact with that portion of the uterus projecting into the air. 
Since capaeit}^ changes are recorded, the fluctuations of the fluid surrounding 
the maternal animal and the transmitted movement of the uterus will register 
as maternal respiration of reduced amplitude. The reduced amplitude is de- 

*From tlie Department of Pharmacology- and Phj'Siology, University of Utah, School 
of ^.retlicine. 

ReceUed for publication. November 11, 1936. 
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Pig. 2. — Illustration of the set-up, showing me details of the experimental pregnant preparation 

(rat). 




Photo Kicboopo^ CC to of ua etep EjOaallalor G.TVcpapaLooTrag 

Declfcttapnetic Sitjnal ^CohiWOtBet^ Itef H Bunsen Border 


Fig. 3. — Illustration of the complete set-up. 
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ance of the rclaj ciicuit being constant * One must ot couisc, the ^ oltagc 
of the drj cell bnttei} tint chaigcs the condenstis since a diop in this potential 
influences the duiatioii of the condenser disehaiges The dination of the dis 
charge can casih be stand irdizcd b\ inscUm^ into tlie circuit of the altemating 
ciinent a signal magnet and piojcitmg its shadois upon a fast photokMuogiapli 
iihicli has an exact time nniKti With the aruingement used in these expen 
inents, the lolation between time in miUistconds (t) and capacit'V in mieiofarads 
(c) was t — 35c Thus 10 /aP (uiitspoinl to 35 > 30 milliseconds or 035 second 
Rabbits were chosen as expoiinunt il ainiinls Since the cveballs lie on the 
side of the sUull, the fiontal lobes au much elosci to the stiaight path^^a^ of the 
cuiicnt than in animals wheie tla eMhiUs no located in fiont of the skull The 
electrodes aic small, o\oid sihci phtc'^ bent to fit the ejeballs Thci aie placed 
between tlie eyeball and the thud lid The uppci and the lowci lids are kept 
closed bj small clamps The animil is tastened on a short, ele\ated horizontal 
board bj a band slung aiound its Hunk while the head and the limbs remain 
free, so that motoi reactions can eisih be obsened In oulei to lecoid these 



Fig 1 TA Circuit of tie allernatliie curient {T, connection with the \arlac trans 

former A connection with the animal ^ voltmeter) B, (lr> cell battery C condensers 
(1 i i 5 10 20 20,11 F) K heys I rela> Ch D, Key charEvnr the condensers (position 
Ch) and dlscharglntr them (position D) Into the relay 


leactions, one niai use one of the hind legs eg, b^ connecting it with a le\cr 
tint presses upon a Maie, ’s timboui The changes in pressnie pioduced here 
are tiansmitted to a second tamhoiu carrjing tlie lecordmg lever 

In order to deteiminc the comulsion threshold, one sets the Variac at 15 
volts and vanes oiilj the cliiiation ol the stimulation step bv step starting vnth 
the smallest cajiacitj and iiicicnsmg it until epileptiform convulsions cm be 
pioduced It a duiation of about one second proves ineffective, then the senes 
of stimulations is stalled again at a higher voltage (20 volts) with the lowest 
capacitance Usuallj 15 volts are sufficient Between the single stimulations a 
pause of five minutes is intercalated As long as the elcctiie eneigv is below the 
threshold, one observes onb defense leaotions, such as running oi struggling 
mov cments, that follow the stimulation immediately If the thieshold is reached. 


•The method reset 
using condensers in c 
ever determines the lea 
voltage of a constant 
apparatus here describe 
l<s necessary to elicit comulslons 


chronaxie (Laplcque Bourgulgnon) only 
he stimulation The latter method how 
it Mhlch a \oltage double the threshold 
excites a nenc or muscle With the 
allemitlng current Is determined which 



1284 


THE JOURKAE OF EABORATORY AND CLINICAL MEDICINE 


sirable, because it allows for recording of fetal and uterine activity. The latter 
movements under these conditions are recorded with greater amplitude than 
the maternal respiration. This allows for ease in interpretation of the re- 
sultant record, and aids in the elimination of errors of interpretation in 
respect to transmitted matei'iial activity other than respiratorj’. 

Uterine contractions are recorded directly in that the uterus undergoes 
relative displacement in respect to the plate when the contraction waves 
pass over the uterus. Petal respiratoi'y like movements^ are recorded directl}-, 
in that displacements in the near term fetus result in similar displacement of 
the surrounding uterine wall. For the same reason other fetal activities are 
recorded. In addition, the fetal respiratory movements were cheeked by the 
observers viewing the fetus with the aid of a strong light transilluminating 
the uterus. The true fetal respiratory like movements as observed rvere 
recorded by means of the electromagnetic marker. 

The procedure offers a new approach to the study of pregnant uterine 
and intrauterine fetal activity, and is characterized by the ease in which such 
activity is recorded and interpreted. 

We wish to acknowledge the technical assistance supplied by J. W. Christensen and 
Gordon Newby. 

REFERENCE 

1. Bosenfeld and Snyder: Proc. Soc. Exper. Biol. & Med. 33; 576, 1936. 


A MODIFICATION OF THE SILA^'ER IMPREGNATION METHOD FOR 
THE STAINING OF RETICULAR LATTICED FIBERS* 


AUctor a. ZHOOKHiN,t Asiikabad, U. S. S. R. 


W HILE various methods are available for the demonstration of argentosciisi- 
tive reticular fibers, the rc.sults obtained arc inconstant and the methods 
themselves somewhat complicated and time-consuming. 

The following method has been found to be eft'ectwe as well as simple 
in its technic and may be completed in a short time. 

The tissue to be stained is fixed in anvAvhere from 1 to 10 per cent formalin 
solution for six hours or longer, good results having been obtained in specimens 
preserved in formalin for one year or longer. 

1. AA'ash in ruiuring water for one or two minutes. If fixation has been 
prolonged, the washing should be continued for one to two hours. 

2. Frozen sections (15 to 20 microns thick) arc transferred from distilled 
water to 1:100.000-1:50.000 (0.001-0.002 per cent) potassium permanganate 
solution for two to thirty .seconds, depending ujion the character of the tissue 
and the duration of the fixation. 


•From The Turkomanian State Medical Institute, U. S. S. R. 
Received for publication, April 28, 1936. 
fA candidate of Medical Sciences (a Bachelor). 
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method depends upon tin nst of a modified Ilaitlex oscdlatuifr \acuum 
tiihe ciuiiit 111 ^\hull ilinn^is ni * i|iuit\ ^,ii\ tiie tie(pieiu\ of oseiUa 
tion and the plati (iiiunt of an othiiwisf si ihle osnllatoi The bod^ of tlio 
animal is ^lonndid and lejiu suits the mo\ ibit plati of a ^aunble condensei 
A fixed plate plaied <iho\( tin anniiai npusiuts the hxed plate of the \auable 
condensei The animal and hxnl pi itt au loinuded in paiallel vith the 
\aiiable condensei \\huh tnins tin ^iid < limit of the oscillatoi 



/?3 - YaAiab/e SOPQf^f^eSfy^oK 
\fZuM rfOA 

!A » -5 Vo/f Bafteny 
\B 2 ysyd/f Baiit^y 
C - Ve/'t BaHtRu 

r ^ VX 99 ' 

G » Go/yqn^'mef^R 
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C^s’G/t/c^ Con<^ea^eA .eoo^^-fa 
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Hespiiation of tlie animal lesiilts in mo-cemeut ot the sniface of the bod\, 
elosei to and a\\a5 fiom, the fixed plate As a lebult of this mo-Nemeiit, mimite 
plate ciuient -canations take place Tliese Aaiiations aie lepeated ^Mth each 
lespiiatoi’j c^cle Thus, when such connections and ciicnit aie used ^\ith a 
“zeio shunt,” sensitne gahanomctei and a means of photogiaphiealU lecoul 
inj? the gahanometei deflections, jriapluc lecoi dings of the respiiation of a 
small animal aie obtained ^^lth a minimum of effoit 

The circuit ^Mth gahanoinetci and zeio shunt connections aie shouu in 
the folIo^Mng diagiam 

•From the Dcpai tment of I harmncnlogj ind PIU'«ioloir\ Ijni\or«itj of Utah School 
tf Alcdicinc 
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3. Transfer to 20 per cent ammoniacal silver solution prepared by adding 
strong ammonia, drop by drop, to 20 per cent silver nitrate solution until the 
pi’ccipifate formed is Just dissolved. Two or three drops in excess are added. 
Tile solution should have a perceptible odor of ammonia. 

After immersion in this solution for two or three minutes, 

4. Pass through distilled water to a freshly prepared 1 to 1.2 per cent 
formalin solution of pH 7 (6. 5-6.9). During their immersion in this solution 
the sections should be kept in motion by means of a glass rod and Die degree 
of silver impregnation controlled under the microscope. 

5. Wash in water, dehydrate, and mount in Canada balsam. 

If desired, the sections after silver impi-egnation may be placed in a weakly 
acid solution of gold chloride followed by fixation in 5 per cent hj^posulphite 
solution and then thoroughly washed. Contrast stains (eosin, picric acid, etc.) 
may be used. 

The following precautions are advisable; (1) The optimum duration of 
immersion in permanganate solution (two to thirty seconds) must be deter- 
mined empirically for each preparation. (2) The silver solution must contain 
a slight exce.ss of ammonia. (3) The formalin reducing solution should have a 
pH of nearly 7 and is best freshly prepared. 

The method may also be applied to paraffin sections after complete removal 
of the paraffin. 


STAINING METHOD FOR NASAL SMEARS FOR 
EOSINOPIIILE COUNTS" 


Irene Weiber, Owosso. Mich. 


T he usual method of staining nasal smears as a blood film is with either 
Wright’s or Giemsa's stain. This is not a good method, because it is very 
difficult to distinguish the neutrophiles from the eosinophiles even if the 
smear is very thin. If it is not thin, it is then impossible to distinguish them 
and the count is sure to be inaccurate. With this method the count can be 
done very rapidly as the eosinophiles stand out a bi’ight pink on a blue back- 
ground, while the neutrophiles are entirelj'- blue. 

METHOD 

Use undiluted Wright’s stain for one minute. Dilute with distilled water 
until a metallic sheen appears on the surface, as in staining blood film.s. 
Allow to stain for four minutes. Wash in distilled water. Decolorize for 
two or three minutes with 95 per cent alcohol. Wash with distilled water. 
Countei’stain for two minutes with Loeffler’s alkaline methylene blue. Wash 
with distilled water and dry. 

♦From the Memorial HospitaL 

Received for publication. December 1, 19S6. 
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introduce an error wliich -would be proportionate!}" smaller the higher the 
phosphate concentration, and which might dil¥er with different reagent lots, 
and with changes in room temperature and technique. 

"We, therefore, adopted the procedure of determining the apparent con- 
centration of the blanks corresponding to each solution, including the stand- 
ards, and applying these apparent concentrations as corrections. Thus, if 
the serum inorganic iDhosphate was to be determined, tu-o sets of blanks were 



prepared. One, Bs, corresponding to the standard phosphate solution, con- 
tained 5 c.c. of water, 4 e.e. of molybdate reagent, and 1 c.c. of stannous 
chloi’ide reagent. The other. Bp, corresponding to the unknown, contained 
5 c.c. of 5 per cent trichloracetic acid, 4 c.c, of molybdate reagent, and 1 c.c. 
of stannous chloride reagent. The blanks and the unknown solutions were 
then read in the colorimeter against the standard. Bs was then added to the 
known standard concentration to gi-ve the apparent concentration of the 
standard. The concentration of the unkno^vn was calculated by comparison witli 
this. Bp was then suhtracted from the result. No correction for de-ciations 
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factory determinations to be made in the presence of reagents contaminated 
by phosphate, or in very ivann weather when blank solutions are likely to 
show considerable color even when the reagents are kept in the ice box. 

Summaiw. Evidence is presented to show that a part of the deviation 
from Beer’s law in phosphomolybdate solutions is due to blank error. Cor- 
rection cui’ves taking this into account have been prepared. 

REFERENCE 

1. Bodansk 3 ', A.: Phosphatase Studies. I. Determination of Inorganic Phosphate. Beer’s 
Law and Interfering Substances in the Kuttner-Lichtenstein Method, J. Biol. 
Chem. 199: 197, 1932-33. 


A SCIENTIFIC METHOD FOR THE PREPARATION OP NORMAL 
PHYSIOLOGIC SALINE SOLUTION IN HOSPITALS'^ 


Ai,exander G. Keller, Ph.G.. B.Sc, Philadelphia, Pa. 


P HYSIOLOGIC saline solution is made in the majority of hospitals in an 
unscientific manner. In many institutions it is made by a student nurse, 
by dissolving a certain number of compressed tablets of sodium chloride in a 
liter of distilled water. If the wrong number of tablets is dissolved there is 
no means of determining the error. The solution is then filtered through paper 
or cotton, frequently requiring many refiltrations in order that a solution ma}’ 
be obtained entirelj* free of minute macroscopic pai’tieles. This product is then 
Xdaeed iu an Erlenmeyer flask, stoppered with a gauze wrapped cotton plug 
and a yard or two of bandage is wrapped around tlie neck of the flask. Last, 
the flask is labeled with a strip of adhesive plaster on which is written in ink, 
moi-e or less illegibly, “Saline Solution” and the preparation is autoclaved. 

In the Graduate Hospital of the University of Pennsylvania production 
of physiologic saline solution was gh'en to the laboratories by the Director of 
the Hospital, Dr. Donald C. Smelzei-, and the following system was instituted 
with the resultant disappearance of complaints from the Hospital Staff rela- 
tive to saline solution. 


personnel and equipjient 

The personnel consists of two student technicians under the general .super- 
vision of the Hospital Chemist. 

A room, approximately twelve feet square, is used for the preparation of 
saline solution and nothing else. It is equipped with counters on opposite 
sides, a rack for holding empty flasks, elo.sets for storage and a large sink 
supplied with a combination hot and cold water faucet. A new Stokes ivater 

•From the Graduate Hospital, The University of Pennsylvania. 

Keceivcd for publication. Januarj* 21. 1937. 
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The Standard saline solution, having been standardized and filtered, is 
bottled in Pyres Brlenmeyer flasks. Each fla.sk contains one-half its total 
capacity of liquid and is labeled with pennanent baked-in letters “normal 
saline 0.85 per cent.” The flasks are stoppered with a paper cap, the skirt 
or side of the cap completely covering the neck of the flask. The eap is held 
firmly around the neck by means of two wire loops that are tightened by 
twisting, using a hook with a serew handle for the operation. Each cap is 
stamped on the top with the date that the solution was made. 

The flasks are then placed in large wire baskets capable of holding eight 
2 liter flasks, each flask is in a separate eompai-tment lined with lint. A steel 
truck, can-ying eight baskets, conveys them from the laboratories to the 
sterilizers in another part of the Hospital. 

PREPARATION OP STOCK SALINE SOLUTION 

A 13.6 per cent solution of sodium chloride is prepared every Monday, 
using Slerek’s reagent sodium chloride and distilled water. Any solution 
remaining from the previous week is discarded. Ten liters are prepared by 
weighing 275 gm. of the sodium chloride, introducing it into a two liter 
volumetric flask, adding distilled water and when complete solution is ob- 
tained, sufficient distilled water is added to fill the flask to the graduation. 
This solution is poured into a five gallon Pyrex glass carboy and the procedure 
is repeated five times, yielding the desired ten litei-s. This solution is called 
Stock saline solution. It is now mixed by drawing air through it, as described 
above. Its exact sodium chloride content is determined by means of a chemical 
titration which will cheek any error in iveighing or dilution. 

Several solutions are requix-ed for the titration. These are called Stock 
solutions, to differentiate them from a group of similar solutions but of weaker 
concentration used in titrating the 0.85 per cent saline solution. 

Stoclc Silver Nitrate Solution . — Using an analjdical balance, 39.529 gm. of 
silver ixitrate, hlei’ck’s reagent, is weighed and tlien transferred to a 100 c.c. 
glass stoppered volumetric flask. Distilled water is added and when solution 
is obtained, sufficient distilled water is added to fill the flask to the graduation. 
The contents are mixed and transferred to a brown glass stoppered bottle and 
kept in a dax’k closet to protect it from light. 

Stock Ammonium Thiocyanate Solution . — One hundi-ed and eighty grams 
of ammonium thiocyanate are dissolved in ivater in a glass stoppered cylinder 
and diluted to a volume of 1 litei’. This solution must be standardized against 
the Stock silver niti-ate solution, so that one volume of it will be equivalent 
to one volume of the silver solution. This is accomplished by pipetting 15 c.c. 
of Stock silver nitrate solution into a 250 c.c. Ex’lenmeyer fla.sk, to which is 
added 15 c.c. of coneeuti-ated nitric acid, 0.3 gm. of powdered ferric ammonium 
sulphate and approximately 30 c.c. of water. A 25 c.c. burette is filled with 
the Stock ammonium thiocyanate solution, and it is slowly titrated into the 
Erlenmeyer flask until a salmon pink end point is obtained that will persist 
for fifteen seconds. A reading of the burette is taken and if 15 c.c. were used, 
the Stock ammonium thiocyanate is correct. The contents of the flask are dis- 
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TN 1932 Boclausk^* publisluHl » mxliti iiioii of the Kuttnei Lichtenstein 
method for dcteinnniufr 11101^,1111 piiosphate lie incliuled corrections for 
dcMations fioin Bcoi\ Ian in tin ahstm< ot luteifeiinjj substances, and foi 
the inteifeiiii" substances nfinh au present when the method is used for 
phosphatase dctcumnntions Hit imtliod consists in addin" to 5 e c of un 
kuonn phosphate solution 4 » i ol a sdution ot sodium mohbdatc in sul 
phuiie acid, followed b\ ] < t of u s<*lutioii of stannous chloiide 111 hydro 
chloiic acid, and compariu" tiie deptli of coloi of the lesulting blue phos 
phomohbdate with that foimed b\ a stainlaid phosphate solution imdei the 
same conditions \Vlien the method is used foi the measiuement of seinm 
phosphatase, tlie deteiminatioii of seiiim iiiorjramc phosphate is made m a 
solution coutainiiijr 5 pci cent tiuhloiaccttc acid, while that of phosphatase 
IS made m a solution coiitainiu" .5 pei cent tiichloiacetic acid + 0 21 pei cent 
sodium baihituiate + 0 25 pci cent sodium beta jrhceiophosphate The con 
cenfiation of tiie unknown solutions is calculated b> means of a fable show 
ing deMations fiom Beei’s law% and a concctinn is then applied for intei 
ferinpr substances The nuthoi states that, if tlie mohbdate and stannous 
chloride reagents are kept cold, then the blanks piepaied b\ mixing the 
leagents with 5 per cent tucbloiacetic acid aie piacticnlh coloiless 

In tbe use of this inetiiod, we encounteied dl^!lcuIt^ in obtaining colorless 
blanhs, e^en solutions winch appealed onh fainth coloied to gioss inspec 
tion giMng significant appaient phosphouis concentiations when lead against 
standaids m the coloiimetei The depth of coloi -laued gieatlj horn daj to 
daj, but tbe a^erage appaient pliosplioius content of one bundled solutions 
containing 5 c c of watei phis coloi icagents was 0 0039 mg , of solutions 
containing 5 ce 5 per cent tncliloi acetic acid plus leagents was 0 0022 mg , 
and of solutions containing tiieliloiacetie acid, gl>ceiopIiosphate, and buffer 
plus coloi reagents was 0 0030 mg The onlj occasions upon whicli the 
blanks weie fiee of appieciable coloi were when the stannoas chloiide solu 
tion had deteuoiated sufificientlj to cause gioss erioi in known phosphate 
determinations AVhile the eiroi in leading such ^elJ famt colors of eouise 
IS large, it w as found that, w hen solutions know n to contain 0 0020 to 0 0040 
mg of phosphorus wcie made up, the appaient concentiations of tlie blanks 
and of tlie known pbosphoins solutions weie appioximateh additue It 
tlieiefore seemed reasonable to suppose that an excess coloi equal to that of 
the appiopiiate blank was piesenl in a determination This excess would 

•From Memorial Hospital 
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Volunip Stock Saline Sol. 

Tn ^ (Titor - 5) y 0.136 = gm. of sodium chloridp to be added to tlic 

Stock saline .solution. 

If the Yoluine of Stock saline solution is 9,980 c.c. the formula is 
9980 

— X (6-5) X 0.136 = 135.728 gm. sodium chloride to be added. 

After addition of the sodium chloride, the solution is mixed and titrated. 

The Stock saline solution, being of the correct percentage strength, is 
filtered through the sintered glass filtei-s as described above and is then ready 
for use. 

PREPARATION OF STANDARD SALINE SOLUTION 

One liter of Stock saline solution is measured in a liter volumetric flask 
and introduced into a 5 gallon Pyrex glass carboy, to which is added 15 liters 
of fresh distilled water measured by means of a three liter volumetric flask. 
It is mixed by drawing air through it for a period of twenty minutes. This 
solution is normal saline solution. To be certain that the normal saline solution 
is 0.85 per cent and that there has been no error in the measuring, it is titrated 
with reagents similar to the ones used in titrating the Stock saline solution, 
except that these reagents are weaker in concentration and are called “Stand- 
ard” solutions to distinguish them from the “Stock” solutions mentioned 
above. 

Standard Silver Nitrate Solution . — ^Two and forty -seven hundredths grams 
of .silver nitrate, Merck’s Reagent, are weighed on an analytical balance and 
then dissolved in distilled Avater in a 100 c.c. volumetric flask. ‘When all the 
chemical is dissolved, distilled Avater is added to the graduation on the flask 
and the solution mixed. It is then transferred to a glass stoppered broAAUi 
bottle and kept in a dark closet. One cubic centimeter of this solution is 
equh'alent to 1 c.c. of 0.85 per cent sodium chloride solution. 

Standard Ammonium Thiocyanate Solution. — EIca’ch and tAventy-fiA’e hun- 
dredths grams of ammonium thiocyanate, Merck’s Reagent, are dissolved in 
distilled Avater and diluted to a Amiume of one liter. This solution must be 
.standardized against the Standard silver nitrate solution in the same manner 
that the Stock ammonium thiocyanate solution Avas standardized against the 
Stock sih’er nitrate solution, i.e., 15 c.c. of Standard sih^er nitrate solution 
are pipetted into a 250 c.c. Erlenmeyer flask, to Avhich is added 15 c.c. of 
concentrated nitric acid and 0.3 gm. of poAvdered ferric ammonium sulphate. 
About 15 c.c. of distilled Avater are added, the flask is shaken and kept in a 
dark place for five minutes. A 25 c.c. burette is filled Avith the Standard 
ammonium thiocyanate solution and is titrated into the flask until a salmon 
pink end point is reached. If the reading on the burette is 15 c.c., then the 
thiocyanate solution is correct and 1 c.c. of Standard ammonium thiocyanate 
solution is eriiuA-alent to 1 c.c. of Standard silver nitrate solution. The contents 
of the flask are discai’ded. If less than 15 c.e. of the thiocyanate solution Avere 
used, it is strong in concentration and must be diluted Avith distilled Avater 
according to the formula: 
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from Boer s law was introduced at this point, as this was included in the curve 
for corrccfioiis for iutcrferiiis sitbsfauccs described below 

With this method it was not possible to use Bodaiiskv ’s tables for deviation 
from Beer’s law and for intorferiiiji; substances Mew coirectioii curves were 
therefore prepared and are piveii in Kin- j ^VIl concentrations were read 
apainst the averaoe of two standards (.ontaniiiig 0 0200 ing. phosplioiiis. The 
average difference between flie two standaids was about 1 per cent. Bach 
curve represents 95 to 110 determinations made in the coin sc of 20 to 25 
experiments. The average number of readings made against a single pair of 
standards was thus only 4 to 5, so that possible errois in one or two standard 
prepaTulions eonltl not cause important erroi-s in the curves. In the curves, 
the apparent concentration of the ’’unknown" obtained by comparison with 
the apparent concentration of ihe sfandard and subtraction of the appropri- 
ate blank is plotted against the collection to be applied The dotted line 
shows Bodaiisky’s data for deiniDOns fiom Beer’s law plotted in the same way. 

Ciiive A shows corrections for knonn phosphate solutions in water. 

Curve B shows coirections for known phosphate solutions in 5 per cent 
trichloracetic acid, as for detcrniniatioii of serum inorganic phosphorus. 

Curve C shows coiTCctions for known phosphate solutions in 5 per cent 
trichloracetic acid -t 0,21 per cent sodium barbiturate -f 025 per cent sodium 
beta gl.veeropliospliatc, as for determination of pbospbatase. 

A correction curve was also prepared for phosphate solutions containing 
fi per cent trichloracetic acid + 0 21 per cent sodium barbitiu-ate. This was 
found to coincide with Curve B, showing that sodium barbiturate did not 
interfere with the development of the phosphomolybdate color. The correc- 
tion curve for a saturated solution of calcium hexose diphosphate in sodium 
barbiturate and trichloracetic acid was nearly the same as Curve C. Curve A 
was tlie same wliether the reagents were used at room or ice box temperature, 
although tlie blanks were ranch larger with the warmer solutions. It was 
found that sodium fluoride, wlieii present in a concentration of 0.04 per cent 
(M/100) did not affect Curve A. On the other hand, 02 per cent potassium 
oxalate reduced the color intensify by about 8 per cent 

Curve A, whieb is not used in actual calculation of experimental data, 
represents deviations from Beer’s law in the absence of blank eiior. The 
deviations are much smaller than those reported by Bodansky, the differences 
being in the same sense that they would be had his determinations contained 
uncorrected blank erroin. 

Curves B and C embody corrections both for deviations from Beer’s law 
and for the interference of trieliloracetic acid and substrate with the de- 
velopment of the phosphomolybdate color. These corrections also are smaller 
than those reported b}' Bodansky. 

Calculations made by the method presented here aie more tiroe-eoiisum- 
ing than those made by means of Bodansky ’s tables. Sixty-seven successive 
phosphatase determinations were calculated by both methods with an average 
difference of onls' 2 per cent, but with a difference for individual experiments 
up to 10 per cent. The present method thus presents no advantages for 
ordinary clinical work under ideal conditions. It does, however, allow satis- 
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FINISHED PRODUCT 

■\Ye now have a socliuin chloride solution actually 0.85 per cent in strength, 
checked by chemical titration. It is perfectly clear, having been filtered 
through porous glass, eliminating 3113 ' possibilit 3 ’^ of minute macroscopic par- 
ticles from filter paper. It is bottled in flasks having a permanent label, 
saving the cost of time and labor in eonstantl 3 ' renewing adhesive plaster 
labels which are also hard to read. The paper cup gives the date of manu- 
facture of the solution, takes a few seconds to appl 3 ’' to the flask and cannot 
be removed without unscrewing the small wire loop. The cap and Avire cost 
less than one cent. The paper cap Avill keep a sterile solution free from con- 
tamination, experiments having proved that culture media eau be kept sterile 
in paper capped flasks for over six months. The average time required for 
preparing 32 liters of saline solution from the start to the capped product is 
approximatelA' three hours. 


CONCLUSION 

A method is offered that is safe, efficient and economical for the manu- 
facture of normal ph 3 -siologie saline solution. 

Tlie autlior wishes to acknowledge the valuable aid of his assistant, Mr. Duncan E. King, 
in organizing this department of tlie laboratories. 
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still, steam heated, eapai'itr in, jrallmis of disfilJeti «afer per hour, „ located 
in one corner of the ('onn^el^ 

OnNER\L P1«VN or TUL S'^STEM 

Tlie principle ot the method tonsisis in the }>iejLnatioii and standardi/a- 
tioii, by means of chemical titiation ot a 13 (, pci- cent solution o£ sodium 
chloride which is inatlc oiu-c a wceh amt is Uminn as the tstoclc saline solution 
This solution is diluted each day with ticsti distilled water, 1 liter of it to 15 
liteis of the water, thciehi malviiip a 0 hi jh i i cut solution of sodium chloride 
ktiowii as Standard saline solution llus Standnid saline solution ts also 
titrated to deteimine its pctccnlani ot sodium chUnide. theieby checking an;v’ 
error that might have been made iii diluting the Stock saline solution. Both 
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Stock and Staiidaid solutions aie imscd by diawing an through them, using 
a filter pump, watei jet foun (maiketcfl by A. H Thomas Co ) The aii is 
Washed bj drawing it thioiigh soda lime, a weak snlphuiic acid solution and 
finally distilled water befoie it eiitei-s the solution it is to mix An empty 
flask IS placed between the suction pomp and the solution hemg mixed, as a 
precantioii against the filter pump “backfliiiig ” 

Stock and Standard saline solutions aie filtcied h\ means of smteied 
glass filtcis, no paper filteis aie used in this laboiatory. A siuteied glass filter 
consists of a disk of porous glass sealed in the mouth of a funnel The filter 
is immersed in the solution to be filtered, the end of the neck of the filter is 
connected by means of rubber tubing to a perforated rubber stopper in the 
mouth of an empty carboy in which a vacuum is created by means of the filter 
pump, the filtrate being draw n through the neck of the fitter, the rubber tub- 
ing and into the empty carboy. 
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cflrdod If less tlinn 15 c c \\pic mcd, tin tlHOL^tHiato solution is too eon 
centrated and must be diluted uriuk the foxmula 
Volume Ammon tluo 

T\tpf /" (tS Titer) r of %\ iter to be iddod 

If tlie buiette ic.iditi;4: uas 11 > jiiul the total uinaimnjr volume oE Stock am 
moiuuni thiotitumte solution is 972 t • thou the calculation is 

j 3 5 X (15 •* 13 0 ) = lOS cc ot •li'-tilkd water to be iclded to the 

Stock aiumoniiim tluocjaiiate solution to himtr it to the iifrht couccntiation 
After (he addition of the watci the volution is mi\cd and again titiated 
If the reading of the hiuctle was gicatci than 15 t c , then the Stock am 
moniiim tluocjanate solution is ueak m loncentiation and some ammonium 
thioejauate must be added iism^ tin fornmla 
Volume Ammon tbio 

Titer — ^ (Titer Is) x 0 16 = gm of ammonium thiocjanate to be added 

If the biipctte reading ^^as 1)5 cc ami the total remammg colume of Stock 
ammonium thiocjanate solution is 901 cc then the calculation is 
OCJ 

jj. j- X (n j-35) X 0 18 — ) oS (.ni nmmoitium tluoej jmle to be idiletl 


Haling added the ehemua) the soliilnxi is mneil and again titiated The 
figure 018 IS obtained fiom the foinndii 180 gm o£ ammonium tluocianate 
>n 1,000 CO 01 0 18 gm pei c c 

All the leagcnte .ne iio'i leadj to titiate the Stock saline solution Into 
an Erlcnmcj ei flask o£ about 230 e c tapacitj, 10 c e of Stock solution (saline) 
and 35 cc o£ Utoclc siliei iiinalc solution arc oaiefulli pipetted, 15 cc ot 
toucciitiated iiituc acid and 0 3 gm o£ powdcied Jeinc ammonium sulphate 
aie added The fi.isk is shaken and allowed to stand 5 minutes m a dark place, 
then Its LOiitents aie titiated iiitli the Stock ammonium tliioej anate solution 
Ten cubic contimetcis ot Stock salme solution should comhiue chemicallj with 
30 cc Stock sihei nitiate solution, thcicfore lequiring 5 c c o£ the Stock 
aimnoiuum tliiocj.mate solution to bung the titration to the piopei end point 
The contents of the flask aie discaided It less than 5 c c ot the tbioeidiiate 
solution weie used tlie Stock saline solution is ot too btiong a coiiccntiation 


and IS diluted, using the fonnula 
Volume Stock S'llme Sol 


• X (5 


Titer) = cc of distilled witer to be added to tlic Stock 
t>almc BOltttiou 


If the leading of the biuette contannug the Stock amnioinum thiooj anate 
solution iieie 4 c c then the 10 cc of Stock salme solution contained enough 
sodium chloride to combine with II cc of the Stock silvci nitrate solution 
Therefoie eveiy 10 c c of Stock saline solution must he diluted with distilled 
watei to 11 c e oi appljiiig the formula and assuming that the total \olnme 
of Stock saline solution is 9,980 e c 


^ (S— tl 99S c e o£ djstillcii water to bo ailded to the Stoch Bslmc solution 

A£tei addition o£ the water the solution is again mixed and titiated, eg. 11 
the leading o£ the fanictte contaming the Stock ammonuim thioej anate solu- 
tion weie 6 c c , then the Stock saline solution is weak in concciitiation and 
must be stiengthcned with sodium chloride, using the foimula- 
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Volume Ammon Thio 

■ " Tjter ^ = cc disdlfca wnter to be 'iJael to Standard 

'iinniomum tin ic\an itc 'loIutJon 

Affei ncUlition of distilltd uato tin ‘tolntinii is mixed and a^NTiii titrated If 
liioio tiiau 15 t L oi tluo( \ aii.ite solution urie used t)ie solution is ^veak iii 
coiiecdtratioii and animniiiuin \ ,niato <1umieal must be added aecoidiii" 
to tlie foiiimla 
Volume Ammon Tlno 

"ritor ^ ^ (Tit< I lo) X 0 01 j,n inunoniutn thioe>nmto to bo sdded to 

tin. N n<Url immonrnm tliioc\nn*ito solution 

'IJiese “Standajd” itatftnts .ih mm nMtU for use and aie stable for 
appioNimatelv seAeinl months 


To dcteiuuue llm piittuti^i <ont(nt ot the Standard saline solution, 
20 e ( aic pij etted into a 250 < < 1 tl( tinu mi flask to u bieb aie added 2j c c 
oi Standaid sil^ej inflate solulmn 15 < i of couctntiated mtiiL acid and 03 
trill of poudtied feme ainnionnim sii!p|iat< The iniNtme is shaken alloued 
to stand jii a daiK jdate fi*i fl\e minntis nn) thei) titiated uitb Standaid 
ammonium tbi()c\ anatc. solution to i salmon inuk end point If the leading 
of the huutte is 5 c e tlieii tin sdnie is of the tonect concentiation The 
contents of tlic flask aie discaidcd ft less than 5 cc of the thiocsanate sohi 
tion weic used, then the saiuu solution is stiong in concentiation and must 
Lc diluted uith uater to the foimuh 

^ ^ p Jifor) =11 ol i]i-.tillnl n itu to In to tlie StTmlird 

*' vilmc solution 


If iiKiie {Iiaii 3 (. i ot Staiul.iid imimoiiium tlnoc\aii.ifc solution Mine used then 
the Standaid sulnic solution is weak m toiiteiitiation of sodium eldoiide and 
moie Stock saline solution must be added accoidinj: to tlie fonnula 

Tohl Volume of Siboe (Tiler o) . , . , . , , . , 

— — X a ^ — ~= ( c OI fetoCK saline solution to lie nUileil to the 

so to Stamlura s iline solution 

If It lias been netessaij to make am adjiistmtiit to the Standaid saline soln 
fioii It IS mixed b> diawin" an fhioii"lc it and apaiii titiated to make ceitaiii 
that it IS of the eoiieet eoiitentiafion 


noriiiM. atiL sundmid s\ii\l soiuiion 

The Standaid saline solution is bottled In siplumnife' it into solumetin, 
flask of desiied size and then poiiiini, the (onleiits into u peimanentlj labelled 
flask of tnise the \ohime, nlncli has been tlioiougbh n ashed nitli hot water 
and soap, imsed sMtIi tap natci and finalh nitli distilled watei The flasks 
aie capped immediately in oidei that no dust paiticles mas entei Each tap 
IS stamped nitb the date of mamifactiue The caps aic held in place by means 
of tno MUe loops, one at the iippei and one at the Jonei pait of the skirt 
of the cap The loops aie tightened bs means of a hook on the end of a tiMsted 
lod on winch a nut, m the foun ot a handle, sciews The opeiatoi holds the 
handle and pulls, tlieiebi tuniinj? the lod and twisting the wiie loop The 
pioceduie ot tightening the wire loops lequiies a few seconds of time Each 
flask IS examined befoie it leases the laboioton foi the steiilization loom 
whcie It IS autoclaved promptly 



